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(54) PRE-PROCESSiNG UpUiD FOR RECORDING METHOD / 

(57)Abstract: \ ; 

PROBLEM TO BE SOLVED: To provide the pre-processing liquid for a recording material, by which a 
favorable perfecting on a plain paper is possible, and an linage recoding method thereon. 
SOLUTION: In the image recording method, in which firstly the pre- processing liquid is given onto the 
surface forming an image thereon of the rhaterial to be recorded so as to discharge a coloring material- 
cpnteining recording .liquid in droplets in response to irhage signals before the drying and solidification of 
the pre-processing liquid in order to adhere the recording liquid to the material to be recorded for fontiing 
the image, the pre-processing liquid iricludes.10 to 80 wt.% of a compound, which lowers the dispersibility 
or solubility of ItheTecordin^ liquid; and has a viscosity at 25*'C of lO to 10,000 rhPa.s: In addition, when ah* 
anionic recording liquid is employed, ah irriage quality can be rriore improved by employing the pre- 
processing liquid including ^specified cationic compound. 
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♦tNOTICpS * 

japan Patent Office is not responsible for any 
dainages caused by the use of this translation. 

1 This document has been translated by computer. So the translation niay not reflect the origirial precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS- 
,[Claim(s)] 

[Claim 1] In the image recording approach which discharge and this recording ink are made for the recording ink . 
containing color material to adhere to a recorded material as a drop according to a picture si^al, and forms an image 
before it gives pretreatment liquid to the recorded material front face which forms an image and this pr^eatment liquid 
carries out desiccation solidification The image recording approach which the above-mentioned pretreatment liquid . 
contains the compound to which the dispersibility of the above-mentioned recording ink or solubility is made to fall t0n 
to 80% of thie weight, and is characterized by the viscosity in 25 degrees G being 10 - lOOOO mPa-s. 
[Claim 2] The image recording approach accordin 1 which the above-^mehtioned pretreatment liquid contains 

the compound to which thie dispersibility of the color material in the above^entioned recording ink or solubility is 
made to fall ten to 80% of the weight, and is. characteri!zed by the viscosity in 25 degrees C being 10 - 10000 mPa-s. 
[Claim 3].The image recprdirig approach according to claim 1 or 2 characterized by the viscosity in the abover , 
mentioned 25 degrees C being 20 - 10000 ml^a-l 

[Claim 4] The image recording approach according to claim 1 to 3 characterized by jgiviig so that coating weight may. 
serve as 0.5 g/m2 - 10 jg/m2 in case the above-mentioned pretreatment liquid is given to the aboye-mentipned recorded 
"'material.; ' / ' *: . '"' • • ' ; " . • ' . • ' V' 

[Claim 5] The image recording approach according to claim 1 to 4 characterised by .the contact angle of thfe above- - 
mentipned recording ink to the recordeid material after .grant of the above-men^tioned pret^ liqdd being,9p of . ' 

lessdegrees. \ : .:' ' ' \ V * ' V 

[Claiijii 6] The image recording approach according to claim l td iS that the above-mentibned aibremention * . • 
pretreatment liquid is surface tension 40 r .60 mN/m, and the above-mentioned recording ink is sui^ace tension 20 -40 
niN/m, , . ' • • • . ■ . • „ . ' • . ' • . ■ . ■. 

f Claim 7] The image recording approach accptding to claini I to 6 chara[cteriz6d by giving pretreatment liquid besides 
the part in which the image of the above-inentioneid recorded material is. formed in case the above-mentioned 
prefreatment liquid is giyen/to the abpve-nieh^^ 

[Claim 8] The iinage r^oirding approach^^ccording tb claini .1 to 7 characterized by giving pretreatment liquid to a • 
recorded niiaterial front face with a grant means to contact a r 
pretreatment liqmd is given to the above-m^ 

[Claim 9] the iinage recording approach according to claim 8 characterized by a grant means to contact the above- . 
mentioned recorded material being a roller. . 
. [Claim 10] The inaage recording ajpproaph according to claim 8 or 9 characterized by maidng heat energy act on 
recording ink after giving pretreatment liquid to a recorded material using a grant means to contact the above- 
mentioned recorded material before pretreatment liquid dries; 

[Claim 1 1 ] The image recording approach according to claim 1 to. 1 0 which the above-mentioned recorded material 
uses pulp fiber as a principal component, and is characterized by being more than lOS and air permeability 5-50S , 
. whenever [ size ]. 

[Claim 12] The image recording approach according to claim 1 to 1 1 characterised by. the above-mentioned recordioig 

ink containing an anionic coibpound and/or an anionic color material. ; : . , . . / * . ' 

[Cl'ium 13] TlilB image r^ according to claim 12 characterized by being at least one chosen from the 

group which a compound and/or an anionic color material anionic [ above-naentioned ] become firom an anionic color, 
the pigment distributed with the anionic dispersant or a color, the pigment embellished with the anionic radical, and an 
anionic coloring particle. 

[Claim 14] Pretreatment liqmd of the recorded material of the colorlessness which is the pretreatment liquid used for 
the image recording approach according to claim 1 to 13, and contains the compound to which the solubility of 

http://wwv^4ipdljpo.gojp/cgi-bin/trto_web_^^^ 5/6/04. 
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refcprding^ink or dispersibility is made to fall ten to 80% of the weight, and is characterized by the viscosity in 25 
degree*jC being 10 - 10000 mPa-s, or a thin color 

[Claim 15] Pretreatment liquijd of the recorded material according to claim 14 which contains the compound to which 
the solubility of the color material in recording ink or dispersibility is made to fall ten to 80% of the weight, and is 
characterized by the viscosity in 25 degrees C being 10 - 10000 mPa-s. 

[Claim 1 6] Pretreatment liquid of the recorded material according to claim 14 of 1 5 characterized by the viscosity in 
the above-mentioned 25 degrees C being 20 10000 mPa-s. 

[Claim 17) Pretreatment liquid of tiie recorded material according to claim 14 to 16 characterized by containing water 
five to 80% of the weight. . . _ 

[Claim 18] Pretreatment liquid of the recorded material according to claim 17 characteriztti by containing water and a 
water-soluble liquefied compound 20 to 80% of the weight 

[Claim 19] Pretreatment liquid of the recorded material according to claim 18 characterized by the content of water 
being 40 or less % of the weight 

[Claim 20] Pretreatment liquid of the **-ed material according to claim 1 8 of 1 9 characterized by making the content 
of watef below into thie amount ofequilibrium moisture in 60%RH of the water-soluble liquefied compound to contain. 

[Claim 21] Pretreatment liquid of the recorded material according to claim 14 to 17 characterized by containing a 
water-soluble organic solvent five to 70% of the weight 

[Claim 22] Pretreatmentliquid of the recorded material according to claim 14 to 21 with which the compound to which 
the solubility of the above^mentiohed recording ink.or dispersibility is made to fall is characterized by being an ionidty • 
compound.; 

[Claim 23].Pretreatment liquid of tile ri^^ material according to claim 22. characterized by the above-mentioned 
ionicity compound being an ionicity compound which has a with a carbbn numbers of six or more alkyl group; 
[Claim 24] Pretreatment liquid of the recorded material according to claim 23 with which the above-rnentioned ionicity 
compound is character^ed by being an ionicity' Hghinolecd ' 

[Claiin 25] Pretreatment liquid of the recorded material according to claim 22 to 24 with wMch the jd)ove-mentioried ^ 
ionicity compound is characterized by being a cationiccom^ ^ - ; 

[Claiin 26] Pretreatmentliquid of the recorded material ^accoi'ding to claim 25 characterized by the above-nietttionVd 
cationic compound being a cationic high mpleciilar comp^^ . - ^ : 

[Claim 27] Pretreatment liquid of the recorded material according to claim. 26 charart^^ being the compound in 

wMch the above-nientionieid catipnic high^m 

[Fonnulal] ' \ • . 



T 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add ion, and R, the aikylene group of carbon 
numbers 1-3 and n are [ X- ] the number of polymerizations) 

[Claim 28] Pretreatment liquid of the recorded inaterial accordiiig to claim 26 characterized by being dicyandiainide 
resin in which a cationic high molecular compound is shown 
(Pprmula2] 

. ■.. . • " • ' f 
CB2 ' 



ft' 



(n is the nuimber of polymerizations) 

[Clairai 29] Pretreatment liquid of the recorded material according to claim 26 characterized by being the 4th class salt 
polymerization object of dialkyl aminoethyl (meta) aciylate in which a cationic high molecular compound is shovm by 
the bottom formula. 
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0=CO-C5j-CE2-N-R3 

(For H or CH3, R2, R3 and R4, H or an alkyi group, and n are [ X- / the anion of either halogen ion, nitrate ion nitrite 
ion and acetic-acid ion, and Rl ] the niimber of polymerizations) 

[Claim..30] Pretreatment Uquid of the.recorded material according to claim 26 characterized by being the cationic high 
molecular compound m.which a cafionic high molecular compound is shown by the bottom fomula 
[Formula 4] ' 



^ ' U 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ioa, and n is the number of 
polymerizations) 

[Claim 3 1} Pretreatment liquid- 6^ the recorded material according to daim 26 characterized by being dicVandiamide 
resinm which a cationic high molecular compound is shown by the bdto . ' 

• [Formulas] .. • .. .. . r . 



CQ3OH 



IT 



-C-NH-C35iOH 
N • 



([n is.die iiaturaJ number of 5-30) 

[Claim 32] Pretreatinent liquid of the recorded material according to claim 26 characterized by being the 
pblyaciylamide i catioryc high molecular compound is indicated to be by the bottoto formula 
[Formulae] ' 



(n is the number of polymerizations) 

[Claim 33] Pretreatment Uquid of the recorded material according to claim 26 characterized by being the polymer 

which a catomc high molecular compound is shown by the bottom formula 
[Fonnula?] 



m 



1 



CH-CHr-sor- 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add ion, and n is the number of 
http://www4jpdljpo.gojp/cgi4»in/tran_web_cgi_ejje?u=http%3A%2F%2Fv^ 
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polymerisations) 

fo.IZ!!2 ^^"^T li^"^^ '^'^ °>*terial according to claim 26 characterized by being the polwinvl 
formamide a catiomc high molecular compound is indicated to be by the bottom formula Polyvinyl 

[rormulao] ... 




(n is the number of polymerizations) 

[Claim 351 Pretr^tment liquid of the recorded material according to claim 26 characterized by beine the oolvmer 
which a catiomc high molecular cbmpoundis shown by the bottom formula. . ' ^"^'^^ P^'^"'^" 



[Formula 9] 




Wndint a catipmc high molecular compound is indicated to be by the bottom fonnula • potyvmyi 

[Formula 10] 

CH— C^j — 




[Claim 37] Pretreatment liquid of the recorded material according to claim 26 characterized by beine the 
^^S'lT cationic high molecular comppmd is indicated to be by^e bottom fo™ 



formula. 




[Clum 38] Pretreatment liquid of the recorded material according to claim 26 characterized by being the dimethvl 
diaryl ammomum salt pdymerization object.in which a cationic Mgh mol^^ 

http:/Av>vw4Jpdljpo.gojp/cgi^in/tran_web_cgi_eije?u=http%3A%^^^^ 



Page 5 of 8 



formula. „ 
[Formijila 12]' 

CH3 



, [Foniilua 13] 




[Claim 40] Pretreataientjiquid of the recorded material according to claim 26 characterized by beine ooivaikvl 
nf ^ "^^"^^ to be by the bottom Sa^ by bemg poiyalk^l 

-^NH-(CHi:^NH-(CHi)i.3-- • ' ' •. 

•'^^f *°^®Pendeiit:respectively and the natural nufriba- of 2-6 afid n are the number of Dolvmeri^ation,^ 
£r ^.l^ P^^t^^^f °t "q^'^of the recorded material according to claim 26S^ri^ by bel^r^^^^^^^^ 
gtiomc h.^ molecular compound is indicated to be by the bottorn fomiula ' 
[Formula 151 - "»"iuia. 



ammea 



-<B}-CH- 



S^fym^onsf 
Lrormuia 16] 



■ OT3 V 



(For Ae anion dTeither halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and Q the 1 
arbitration Tvhich can be copolymerized. and « and m are [ X- ] the independem numbrol 

http://www4apdljpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=h^^^^^ ^^^^^ 
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[Qaim 43^ Pretrwtment liquid of the recorded material according to claim 26 characterized by being the polymer in 
which.acatiomcfagh molecular compound is shown by die bottom formula o r j • lu 

[Formula 171 



/ n 



(X- is the anion of eithw halogenion, nitrate ton, nitrite ion and acetic-acid i6n,.aiid n is the number of 
polymerizations) » . . 

[Claim 44] Pretreatment liquid of the recorded material according to claim 26 characterized by being the polymer in 
. .which a catiomc high molecular compound is shown by the bottom formula e f > .. 

[Formula 18] • 

pC- is theanionpfdther halpgOT ion, nitrate ion^^^ 
polymerizations): 

[Claim 45] Pretrpatmppt liquid to claim 26 characterized by being clonic resin 

.wth which a catiomc high molecular compound contains the following general fonnula (1) and/or a formula (2) as a 
structural umt. ■ . , . • • . . •' 

[Formula 19] " . ' .. ' . . . 



(1) 



'[F6rmula20] 

CH2-CH2- 



(2) 

m . 



(PI expresses the substitUem shown in a bbttom type (3) or a forinula (4), and I>2 is independent of Dl, and Lresses ' 
j^hyjogen atom or a formula (3), and a formula^),) n expresses the natural number and m expresses the inteSr of 

(Formula211 •-. 
-^CR,R,tf-l>03^^ (3) 

— CR^,-S03R„ 

(Among a formula (3) and-aJwinula (4), R9 and RIO are mutuaUy-independent, the alkyl group or allyl group of a 

hydrogen atom or carbon numbers l-12is expressed. RII andR12aremutudly-independSt,axdthesub8tituent " 

shown in a hydrogen atom or alkali metal, and a bottom type.(5) is exDiBSsed) 
^Formula 22] v ' r / 

i^?tSf * formida(5), Rl3:Rf6 are'independem respectively, and express a hydrogen atom or die alkyl group of 
aibifraton^ an allyl group, a hydroxyalkyl radical, and the substituent chosen from benzyl) J' P " 

[Claim 46] Pretrwtmem Uquid of the recorded material according to claim 25 to 45 characterized by the above- 
mentioned catiomc compound beingdisfributed by die solvent object as a particle 

[Claun.47] Pretieatment liquid of the recorded material according to claim 25 characterized by being the cationic silica 
http://www4.ipdl.jpo:gojp/cgi^in/tran_web_cgi_ejje?u=4ittp%3A%2F%2F^ 5/6/O4 



by whicbihe above-mentioned cationic compound is distributed by die solvent object as a oarticle ^^^^ ^ ' 




(6) 



[Fonnula 26] 

>CC5iCEbO)^H (9) ' 




^Sf^y *«« «iU. which carta n™tes«.14 .Bay b,«ch „<»g . fo™„u (9). and . «p,««s tf,e 
[Formula 27] . . 



. A I 

• o O 



^ and n express the integer of 0-20 among a formula (10)) 
(Formula 28] . \ jj 



H-(OCH2CH2J^OCHCH2^Rj3 (11) 

http://www4ipdljpo.gojp/cgi^,i„/tran^^^ ^^^^^^ 
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♦Ji/OTICPS* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation.. 

l .This document has b^^^^ 

2.**** shows the word which can not be translated. * p 

3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Clmm 1] In Ac image recording approach which discharge and this recording ink are made for the recording ink 
containing color matenal to adhere to a recorded material as a drop according to a picture signal, and fonns m image 
before it gives pretreatment liqmd to the recorded material front face which fortns an image^d this pretreato JSd 
cames out desiccation solidification The image recording approach which the above-menlo^ SSSSLd^ 
?o S/ !.?tK'°'°?r** *2 dispersibility of the above-mentiohed recording ink or solubiU^ is made to fall ten 

S-f ^ ^ ii. ^^'^^ ''^ characterized by the viscosify in 25 degrees C being 10 - 10000 mPa-s 
Ih^Jl a'T'^u'^u^^^ "^ii^ according to claim 1 which the above-mentioned pretreatment liquid contains 
L?S t t 0/ ^/^ <'^»Pe»:aM»<y 5 the color material iii the above-mentioned recording ink of sohibiUty is 
made to faU ten to 80% of Ae weight, and is characterized by the viscosity in 25 degrees C being 10 ^ lOOOOmPa-s . 
lUaim 3] The image rej»r(fang approach according ly I or 2 characterized by the viscosify in the ab&ve- 
mentioned 25 degrees C-beirig 20- 10000 ml»a-s. uicouyvc 
[Claim 4] The image recording approach according to claim i to 3 characterized by giving so that coating Wdght may 
Sid ■\0s/tn2mcase ih^ abpye-mentioned pretfeatmeht.Uquid is given to the above^entibnea recoMed 

[Claim 5] The image recording approach according to claim 1 to 4 characterized by the contait angle of the above: 
SSSis^ °^ "^'^^^ after grant of the abtfve-taentiqned pretreatinehtUquid being.90 or 

[Claim 6] The image recording approach according to claim 1 to 5 that the above-mentioned aforemehtioned . ' • 
Fetrwtment liquid is surface tension 40 - 60 mN/m, and die above-mentioned feconlingink is surface tensidn 20 . 40. 

the part m which the image of the above-mentioned recorded material is fonned in case the above-mentioned 
pretreatment hquid is given to the above-mentioned recorded material. • 

[Claim 8] The image recording approach according to daim 1 to 7 charactejnzed by giving pretreatment Uquid to a 
recorded matenal front face with a grant means to contact a recorded material in case the above-mentiohed 
pretrwtment hquid is given to the abover-mentioned recorded material 

[Claim 9] The image recording approach according to claim 8 characterized by a grant means to contact the above- 
mentioned recorded matenal being a roller. 

[Claim 10] The image recording approach according to claim 8 or 9 characterized by making heat energy act on • 
recording ink after givmg pretreafenent liquid to a recorded material using a grant means to contact the above- 
mennoned recorded matenal before pretreatment liquid dries. 

[Claim 1 1] The image recording approach according to claim 1 to 10 which the above-mentioned recorded material 
whenever [s^^ ^ pnnapal component, and is characterized by being more than lOS arid air penneabUity 5-50S 

[Claim 12] The image recording ai>proach according to claim .1 to 1 I chararterized by the above-mentioned recording 
ink contaimng an amomc compound and/or Ml anionic color materi.al. . . . .. 

[Claim 13] The image recording approach adcdrtii'^ to claim l2 characteriKd by being'at least one chosen from the 

"^^^ "^'^^ """'""^ ^^^'^^ f above-mentioned ] become from an anionic color 
^toTcSoSiSe ' ""^'^ ^'^^'"^ ^•^'^'^ radical, and i 

fS?m J^lf/T^'"' ■T'' of the recorded material of the coloriessness which is the pretreatmem liquid used for 
the image recording approach accordmg to claim 1 to 13, and contains the compound to which the solubUily of 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web^cgi_qje?u=http%3Ayo^^^^^ 5,g/04 
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rcipording ink or dispersibility is made to fall ten to 80% of the weight, and rs characterized by the viscosity in 25 
degrees C being 1 0 - 10000 mPa-s, or a thin color. 

[Claim 15] Pretreatment liquid of the recorded material according to claim 14 which contains the compound to which 
the solubility of the color material in recording ink or dispersibility is made to fall ten to 80% of the weight, and is 
characterized by tfie viscosity in 25 degrees C being 10 - 10000 miPa-s. 

[Claun 16] Pretreatmerlt liquid of the recorded material according to claim 14 or 15 characterized by the viscosity m 
the above-mentioned 25 d^ees C being 20 - 10000 mPa-s. 

[Claim 17]PretreatmentUquidof the recorded material according to claim 14 to 16 characterized by containing water 
five to 80% of the weight 

[Claim 1 8] Pretreatment liquid of the recorded material according to claim 17 characterized by containing water and a 
water-soluble liquefied compound 20 to 80% of the weight 

[Claim 19] Pretreatment liquid of the recorded material according to claim 18 charact^zed by the content of water 
being 40 or less % of the weight 

[Claim 20] Pretreatment liquid of the **-ed material according to claim 18 . or 19 characterized by making the content 
of water below into the amount of equilibrium moisture in 66%RH of the water7Soluble liquefied compound to contain. 

[Claim 21 ] Pretreatnieht liquid of the recorded material according to claim 1 4 to 1 7 characterized by containing a 
water-soluble oi^anic solvent five to 70% of the wei^^^ • 

[Claim 22] Pretreatment liquid of the'recorded material according to claim 14 to 21 with which the compound to which 
the solubility of the above-mentioned recorcUng ink or dispersibility is made to fall is characterized by being an ionidly 
compound. ■ . " * • . 

[Claim 23] Pretreatment liquid of the recorded material according to claim 22 characterized by the abovcrmentioned 
ionicity compound being aii ionicity compound which has a with a carbon numbers of six or more alkyl group- 
[Claim 24] Pretreatment liquid of the recorded material according to claim 23 with which the above-mentioned ionicity 
compound is characterized by being an ionicity high molecular cpinpound. 

[Ciaiin 25] Pretreatment liqyid of the recorded material according.to claini 22 to 24 with which the above-mentioned 
ionicity compound is characterized by beip^^^ 

[Claim 26] Pretreatment liquid 9f the recorded ihaterial according to claim 25 charactenzed by the above-mentioned 
cationic compound being a cationic Wgh moleculax compound. ^ * 

[Claim 27] Pretreatment liquid of the recorded material accordmg to claim 26 characterize by being the compcniiid in 
which the above-mentioned cationic high molecular compound is showii by the bottom forniula. 
[Formula!] ' - 



^6 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, "and R, the alkylene group of caibon 
numbers 1-3 and n are [ X- ] . the numbCT of polymerizations) 

[Claim 28] Pretreatment liquid of the recorded rnaterial according to claim 26 characterized by being dicyandiamide 
resin in whichi a catioiuc high mplecular com . . - 

[Formula 2] 



NH • IIt k 



(n is the number of polymerizations) 

[Claim 29] Pretreatment liquid of the recorded niiaterial according to claim 26 characterized by being the 4th class salt 
polymerization object of dialkyl aminoethyl (meta) aciylate in which a cationic high molecular compound is shown by 
the bottom formula. 
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.^f ^ ^ ^ ^°"P' « are [ X- / the anion of either halogen ion. nitrate ion nitrite 

lon and acetic-acid ion, and Rl ] the number of polymerizations) 

[Claim 30] Pretreatment liquid of the recorded inaterial according to claim 26.characterized by being the cationic high 

molecu^arMmpouhdmwhichacationichighmolecuisrcompoUndiss^^ ^ 
[Formula 4] • . ; ■ 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymenzations) ■ " 

[Claim 3 1] Pretreatment liquid of the recorded material according to claim 26 characterized by being dicyandiamide 

resm in which a catiomc high molecular rompdund is shown by the bottoin formu^^ 
[Formulas] 



•H. 



X. 



■iffic%jNH--i:--OT-<a^-UjH^--4E 



C^OH 



(n is the natiiral number of 5-30) 

[Claim 3 2] pretreatment liquid of the recorded material according to claim 26 clwracterized by being the 
polyaciylamide a cationic high molecular compound is indicated to be by the bottom fonnula 

[Formula 6] : , . . . ' 

- "I—Hj^-C^j 

OONE3 



(n is the number^ of polymerizations) 

[Claim 33] Pr^tment liquid of the recorded material according to claim 26 characterized by being the polymer in 
which a canonic high molecular compound is shown by the bottd ^ o f j 

[Foonula7] 



-KW CH-QV-SOrh ' 



(X- is the aiiion of either halogen ion. nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
http://www4jpdljpo.gojp/cgi.bin/tran_web_cgi_ejje?u=http%3A%2P/o2Fy^ 5/6/O4 
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polymeri2ysitions) 

[Claim 34] Pfetreatment liquid of the recorded material according to claim 26 characterized by being the polyvinyl 
formamide a cationic high molecular compound is indicated to be by the bottom formula. 
[Formula 8] 



HNCOH 



(n is the nimiber of polymerizations) 

[Claim 35] Pretreatment liquid of the recorded material according to claim 26 characterized by being the polymer i 
which a cationic high molecular compound is shown by tiie bottom formula. 
[Formula 9] 



m 



z 



V 



I s 



(For -0C0CH3 or -OH, and R5, the alkylene group of carbon numbers 1-4. and n, 1 and m are f Z and Y ] the number 
of polymerizations, respectively) 

[Claim 36] Pretreatment liquid of the recorded material according to claim 26 characterized by being the polyvinyl 
pyridine a cationic high mplecular compound is indicated to be by the bottom framula. 



[Fonnula 10] 




(For low-grade alkyl group and X., the anion of either halogen ion, nitrate ion, nitrite ion and aceticadd ion and n are 
[ R6 J the number of polymerizations) 

[Claim 37] Pretreatment liquid of the recorded material according to claim 26 characterized by being the 
polyvinylben^l phpsphonium a cationic high molecular compoimd is indicated to be by the bottom fonnula 
[Formula 11] 




(For hydrogen or lOw-grade alkyl group, and X-, the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid 
ion and n are [ R7 and R8 ] the number of polymerizations) 

[Claim 38] Pretreatment liquid of the recorded material according to claim 26 characterized by being the dimethyl 
diaiyl ammomum salt polymerization object in which a cationic high molecular compound is shown by the bottom 
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fornaula. 
[Formula 12]* 

CH3 ^ 



Page 5 of 8 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[Claini 39] Pretreatment liquid of the recdrded material according to claim 26 characterized by being the chitosan salt a • 

cationic high molecular compoimd is indicated to be by the bottom formula ' 
[Formula 13] 

CH2OH H NHjV 




(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add idri, and n is the number of 
polymerizations) 

[Claim 40] Pretreatment liquid of the recorded material iaccording to claim 26 characterized by being polyalkylene 
polyamine a cationic high molecular compound is indicated to be by Ae bottom formula. 
[Formula 14] 

— f-NH-(CH:J-NH-(CH2)i^ 

(j and k are independent respectively and the natural number of 2-6 and n are the number of polymerizations) 

[Claim 41] Pretreatment liquid of the recorded material according to claim 26 characterized by bei^ pblyaminea 

cationic high mdecular compound is indicated to be by the bottom formula 
[Formula 151 



-■CHj-CH 
I 



(X- is the anicm of dther halogm ion, nitrate ion, nitrite ion and acetic-add ion, and n is the number of 

polymerizations)- 

[Claim 42] Pretreatment liquid of the recorded materia according to claini 26 chaifaict«ized by being the compound in 

which a cationic high molecular compOimd is diotvn by the bottom formula. 
[Formula 161 



-CH — - 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add ion, and Q, the monomer component of 
arbitration which can be copolymerized, and n and m are [ X- ] the independent number of polymerizations) 
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[C|^ 433,Pretreatment liquid of the recorded material according to claim 26 characterized by being the polymer in 
which-a catibfiic high molecular compound is shown by the bottom formula 
[Formula 17] 

- -cH C5j-soa- - 



\ 



/ n 



in 



pC- is the anion of either halogra ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[Claim 44] Pretreatment liquid of the recorded material according to claim 26 characterized by being the polymer 
which a cationic high molecular compound is shown by the bottom formula. 
[Formula 18] 

(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add ion, and n is the number of 
polymerizations) 

[Claim 45] Pretreatment liquid of the recorded material according to claim 26 characterized by being cationic resin 
with which a cationic high molecular compound contains the following general fomula (1) and/or a formula (2) as a 
structural unit. v ^ v y 

[Formula 19] 

CHij-CHz- 

(1) 



[Formula 20] 

"■-N— CH2-CH2- 



(2) 



m 



(Pl expresses the substituent showain a bottom type (3) or a formula (4), and D2 is independent of Dl, and expresses 
a^hyjogen atom or a foimula (3), and a formula (4).) n expresses the natural number and m expresses the integer of 

[Formula 21 ]_ 

— CR,R,rt-P03^^ (3) ^ 



(4) 



(Among a formula (3) and a formula (4), R9 and RIO are mutuaUy-independent, the alkyl group or allyl group of a 

hydrogen atom or carbon numbers 1-12 is expressed, Rl 1 and R12 are mutually-independent, and the substituent 

shown m a hydrogen atom or alkali m^, and a bottom type (5) is expressed) 
[Formula 22] 

(Among a fonnula (5), R13-R16 are independent respectively, and express a hydrogen atom or the alkyl group of 
arbifration, an allyl group, a hydroxyalkyl radical, and the substituent chosen from benzyl) 
[Claim 46] Pretreatment liquid of the recorded material according to claim 25 to 45 characterized by the above- 
mentioned cationic compound being distributed by the solvent object as a particle. 

[Claim 47] Pretreatment Uquid of the recorded material according to claim 25 characterized by being die cationic sUica 
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by,which tiie above-mentioned cationic compound is distributed by the solvent object as a particle 

[Claim.48]Pfetreatnient liquid of the recorded material according to claim 46 characterized by. the cationic comoound 

currentiy distnbuted by the above-mentioned solvent object as a particle being a cationic emulsion 

[Claim 49] Pretreataient Uquid of the recorded material according to claim 14 to 21 with which the compound to which 

the dispersibility of the above-mentioned recording ink or solubiUty is made to fall is characterised by beine water 

soluble polyvalent metallic salt. / e 

[Claim 50] Pretreatment liquid of the recorded material according to claim 14 to 49 characterized by the surfactant 

and/or getting wet and adjusting surface tension to 40 or less mN/m, including aA accelerator 

[Claim 51] Pretreatment liquid of the recorded material according to claim 50 characterized by the above-mentioned 

surftctant being at least one sort expressed with following general fonnula (6) (1 1). 

[Fonnula 23] 



a- 



(6) 



(R17 expresses either alauryl radical, a stearyl radical and the MUUs Chill radical among a fonnula i6\\ 
[Formula 24] o v // 

o 

RirO-i!-y% 
R»-O-g-CH-S0iM 



(7) 



CRl 8 and R19 express a with a carijon numbers of tiiree or more which may branch alkyi group among a fonnula (7) 
and M expresses alkalr metal, ammonium, alkanolamine, the 4th class ammonium, or the 4th class phosphonium) 
n'ormula2S] . " . ' 

CWO and R21 repress tiie alkyl group of carbon numbers 5-7 among a fonnula (8), and m expresses theinteger of 5. 
[Formula 26] 

^^^-(Cj>-^W!S:fS^ (9) 



(R22 expresses the chain with which carbon numbers 6-14 may branch among a fonnula (9). and h expresses the 
mtego- of 5-20) . • ^ 

(Formula 27] 

CBb 9% c% c^. 




(m and n express tiie integer of 0-20 among a fonnula (10)) 
[Fonnula 28] ' 

CH3 

H-K>CH2CH2t^OCHCH2^R Cll) 
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^^^^So)"^" '"^^ "^"^ "^"^ ""^^ '-^^ ^"^^ * ^'^^^ 0 1). and m and n express the 

[Claim 53] Pretreataient liquid of the recorded material according to claim 14 to 52 characterized by contamine 
preservation-froin^ecay matenal and/or an antifungal agent 0. 1 to 5% of the weight . 



[Translation done;] 
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•NOTICES* 
>t * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

.1 This documoit has be«i translated by computer. So the translation may not reflea the original precisely. 
2.**** shows the word whidi can not be translated. 
3.1n the drawings, any words are not translated. 



DETAE^D DESCRIPTION 

[Detailed Description of the Invention] 
10001] 

[Field of the Invention] This invention relates to the pretreatment liquid to the recorded material in an image recording 

method, and tiie image recording m^od using it. 

[0002] 

[Description of die Prior Art] In recent years, an ink jet printer spreads from advantages, such as low noise and a low 
nmning cost, and the coloi- printer printable in a regular paper is also supplied to the commacial scene. Aldiough the 
soluble high color has mainly been conventionally used for the ink of the ink jet printer for office as a cdoring agent 
from problems, such as blinding of ink, in order to produce the poster with which a water resisting property and 
lightfastaess are demanded, use of the ink which Contains a pigment as a coloring agoit has also been increasing, 
moreover, in case a color picture is printed with an ink jet printar in a r^ar paper in oider to press down the blot by . 
color boundaries, such as 2 color pile parts, raising Ae permeability of ink is performed by adding a aiifactattt etc. in ' 
ink - ♦*♦* (JP,55-65269,A etc.) - In that case, although Ae device of using the low ink of permeability is made only • 
in case a black alphabetic character is printed ance a feather ring is generated with an alphabetic diaracter or a Ain 
line, all of prevention of feather ring generating with die ccmtrol and alphabetic charactw, and thin line of a blot in a 
color boiindaiy are still insufiicient 

[0003] Then, in order to solve such a problem, w*en the image in ink is fonned in recorded material front faces, such 
as a regular paper, using the recorded material whidi carried out coating of die ingredient for die cdor in inkbdng 
established befordiand, and the recorded mataial w*ich carried out coating of white pigments or the water soluble 
polymer to die front face is iiidicated by JP,56-86789,A, JP,55.-144172A IP,55-81992,A, JP^ 
89594A. These are the recorded materials which paformed q)ecial procesahg, since it OMtesponds to common 
recorded materials, sudi as a regular paper, polymar solutions, such as a caibdjcynifethyl cellulose, polyvinyl alcohol, 
arid polyvinyl ac^e, are beforehand injected on a recorded material, and die ink jet record qiproach of ihjecdng and 
printing ink into the part to which the pdymer sdiition subsequendy adhered is proposed by JP,56-89595A However, 
widi tfiese polymer solutions, the feather ring was not pressed down and a. water resisting property has not been 
improved at allj either. 

[0004] Moreover, after adhering the pretreatment liquid of die recorded material containing tiie compound which 
insolubilizes the color in ink by die ink jet approach on a recorded material* die ink jet record approach of injecting and 
printing ink into die part to which die pretireatment liquid of die recorded material adhered is indicated by IP,64- 
63185A JP,8-20159,A, or JP,«-20161,A. However, in ordo- tobe stabilized and to make pretreatinent liquid inject 
also by diese approaches, viscosity of pretreatment liquid needed to be made low and a low concentraticm fakecolande 
was not obt^ned for the compound which therefore insolubilizes a color. In order to acquire image quality 
improvenient isfifect sufSdoit with such preti^atment liquid, pretreatinent liquid must be given comparatively so much, 
dierefore it was easy to generate curi and code ring of a recorded material. Espedally, the moisture coating wdght in 2 
color pile sections was large, and tiiere was not only a cock ring but a problem diat die stiikerdu^ough of ink was large. 
£0005] Moreover, after applying to a record medium die coloriess liquid constituent which contained a silicone 
compound and cationic compounds, such as silic<me dl, at least, die image formation approach characterized by 
making die record ink containing an anionic componeiit adhere by die ink jet riecbrding method is proposed by'jP.S- . 
142500A However, since the permeability of ink was remaricable and low, when desiccation of die image section was 
slow and perfomied high-speed printing by diis image formation approach, in addition to low osmosis, since the part tc 
which the silicone compound adhered had die bad wettability to a record medium, it produced coalescence of a 
contiguity dot, and had produced the problem tiiat image quality deteriorated remarkably - a white musde occurs 
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along a head main scanning direction in the poor iniage section etc.. Moreover, if the mothball of this colorless liquid 
oongtitufintjs carried out, silicone oil will decompose, or phase separation is produced, and the stable recording 
characteristic is ncrt acquired. • 

[0006] Moreover, after giving the image-recording promotion liquid of the coloriessness containing the compound 
which insolubilizes the coloring agent in the recording ink which consists of a coloring agent and a solvent which 
distributes or dissdves this in JP,10-250216,A by these people, or light color to a recorded material, the images 
recording approach characterized by for image-recording promotion liquid to contain a predetermined surfactant has 
proposed in the approach of formmg an image by breathing out recording ink as a drop and making it adhere to a 
recorded material. Although according to this approach drying [ of an image ] improved and correspondence became 
posable at high-speed record in cider that the surfectant in image recording promotion liquid might improve v 
permeability and wettability, osmosis in the interior of paper of color material may be promoted with a surfactant, and 
the further improvement was called for from fear, such as increase of a strike-through, a fall of image concentration, 
and generating of a feather ring. 

[0007] the polyvalent metallic salt of water solubility [ JP,2000-37942,A ] - or after pressurizing or heating the 
recorded material with which the pretreatment liquid which contains the poly allylamine by 20 - 25% of tiie weight of 
concentration was given to the recorded material by the ink jet method, and liquid was given, the approach of recording- 
with die recording ink which contains a pigment as a color material is indicat^. By this approadi, pretreatment liquid 
is supposed that 1 / equivalent image is obtained about by ten to 1/2 as compared with the approach of not performing 
the conveiitional pressurization process. Moreover, it is supposed by pressurizing that the wrinkle genoated in a 
recorded material can be prevented. However, by this approach, Aeequipment for forming an image becomes the 
process which pressurizes or heats a recorded material is required, and complicated. Incidentally, ance pretreatment 
liquid is given to the recorded material by the on-demand ink jet method, pretreatinent liquid is presumed. to be that for 
which the thing of hypoviscosity is used h^e; 

[0008] The pretreatment liquid formula which made jP,l 1.10856,A^ JP,2000-44855 A JP,2006-63719,A, etc. contain 
water-soluble polyvalent metallic salt to 35% of the weight of concentration is indicated. However, as for the 
pretireatment liquid indicated by these ofiBcial reports^ like tihe above-mentioned official report, since pretreatment 
liquid is given to the recorded material by Ae on-demand ink jet method^ the viscosity of pretreatment liquid is 
presumed to be that for which the thing of hypoviscosity is used by each, Thus, when the pretreatment liquid of 
hypoviscosity was used, Ae effectiveness which raises image quality was weak and special recording ink, such as uanj 
the recording ink containing a polymer particle* needed to be used; 

[0009] Although various proposals were iriade in order to record at high definition arid a high speed to a r^ular paper - 

as mentioned above, the sufficient solution approach was not yet proposed. 
[0010] ... . . : 

[Problem(s) to be Solved by the InventicMi] Then,^ifis in offering the image recording method the image which was 
excellent in the watar resisting propcaty with Ae good high definition of the color tone which the technical problem of 
this inveiition solves sudi a trouble, is excellrat in the repeatability of a tfiih line etc. to a variety. of recorded materials, 
and does not have a color boundary blot is obtained. Moreover, the technical problem of tfiis invention is to crfFcfr the 
imagerecording m^od which the strike^ough of recording ink does not generate and in which r^ular pq?er 
double-sided printing is posable while being fiirther hard to generate curi, a cock ring, etc. and obtaining an image witi 
high image concentration Furthermore, the technical problm of this invention is by usiiig for an image recording ' 
method to offer the pretreatment liquid of the recorded material with which the above images are obtained 
[0011] . 

[Means for Solving the Problem] this invention person etc, found oat wholeheartedly that the above-mentioned 
problem was solvable by preceding forming an image by the Inkjet mediod, and including the compound which 
insolubilizes the componrat in recording ink which is not in a recorded material front fece until riow in high 
concentration, and giving the pr^eatm^t liquid v/idch is hyperviscosity as a result of research. 
[0012] (1) Before it ^ves pretreatment liquid to the recorded material front face which forms an image and this 
pretreatmeiit liquid carries out desiccation solidification In the image recording approach which discharge and this 
recording ink are made for the recording ink conteining color material to adhere to a recorded material as a drop ..... 
according to a picture si^al, and forms an image The image recording approach, [0013] which the above-mentioned 
pretreatment liquid contains the compound to which the dispersibility of the above-mentioned recording ink or 
solubility is made to fall ten to 80% of the weight, and are characterized by the viscosity in 25 degrees C being 10 - 
10000 mPa-s (2) The image recordiiig approach given in (1) which the above-mentioned pretreatm«rt liquid contains 
the compound to which the dispersibility of the color material in the above-mentioned recording ink or solubility is 
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made to fall ten to 80% of the weight, and is characterized by the viscosity in 25 degrees C being 10 - 10000 mPa-s, 
[0014] (3) 0) characterized by the viscosity in the above-mentioned 25 degrees C being 20 - 10000 mPa-s or the imagt 
recording approach given in (2), [0015] (4) The image recording approach given in either of (1) - (3) characterized by 
giving so that coating weight may serve as 0.5 g/m2 - 10 g/tn2 in case the above-mentioned pretreatment liquid is givei 
to the above-mentioned recorded material, [0016] (5) the above - pretreatment - liquid - grant - the back - a 
recorded matoial - receiving - the above— recording ink - a contact angle - 90 - a d^ee - less than - it is 
. things - the description - ** - carrying out - (- one -) - (- four -) - dtiier - a publication - image recording - an 
^proach - [ - 0017 - ] (6) The image recording approach ^ven in either of (1) - (5) whose above-mentioned 
aforementioned pretreatment liquid is surface tension 40 - 60 mN/m and whose above-mentioned recording ink is 
surface toision 20 - 40 mN/m, [0018] (7) The image recording approach given in either of (1) - ((S) characterized by . 
giving pretreatment liquid besides the part in whidj the image of the above-mentioned recorded material is formed in . 
case the above-mentioned pretreatment liquid is given to the above-mentioned recorded material, [0019].(8) The im^i 
rewwding approach given in eitfier of (1) - (7) characterized by giving pretreatment liquid to a recorded materia! front 
face widi a grant means to contact a recorded material in case the above-mentioned pretreatmoit liquid is given to Ae 
above-mentioned recorded material, [0020] (9) The image recording approach given in (8) characterized by a grant 
means to contact the above-mentioned recorded material being a roller, [0021] (10) (8) characterized by making heat 
energy act on recording ink after giving pretreatment liquid to a recorded material using a graiit means to contact the 
above-mentioned recorded material before a pretreatment station dries or the image recording approach given in (9), 
[0022] (11) The linage recording approach giv«i in dthw of (1) - (10) which the above-mentioned recorded materid 
uses pulp fiber as a prindpal component, and is characterized by being mwe than lOS and air pameability 5-50S 
whenever [ size ], [0023] (12) the above - recording ink - anionic - a compound - and/or — anionic - color material 
- containing - diings - the desraiption - ** - carrying out - (- one -) - (- 11-)- either - a publication - image. . 
recording - an approadi - [ - 0024 - ] (13) The image recording q)proach given in (12) characterizedvby being at 
least one chosen from the group whidi a compound and/or an anionic color material anionic [ above-mentioned ] 
become from an anionic color, the pigment distributed with the anionic dispersant or a color, the pigmeht onbellished 
with the anionic radical, and an anionic coloring particle, [0025] (14) (1) The pretreatment liquid of the recorded 
material of the coloriessness which is the pretreatment liquid used for the image recording approach given in rithra- of 
(13), and contains the compound to which the solubility of recording ink or dispersibility is made to fall ten to 80% of 
the weight, and is charactwzed by the viscosity in 25 degrees C being 10 - 10000 mPa-s, or a thin color, [0026] (15) . . 
The pretreatment liquid of a recorded material given, in (14) which craitains the compound to \n*ich the sdubility of die- 
color material in recording ink or dispersibility is made to fall ten to 80% of die weight, and is characterized by die : i 
viscosity in25 d«^eesC being 10- lOOOO mPa-s, [0027] (16) (14) characterized by the viscosity in the above- 
mentioned 25 degrees C being 20 - 10000 mPa-s or die pretreatinent Uquid of a recorded material given in (1 5), [0028] 
(17)!The pretreatment liquid of a reccM-ded material given in either of (Hf^Cl^ycharacterized by containing a water- 
soluble organic solvent five to 70% of die weight, [0029] (18) The pretreatment liquid of a recorded material given in 
eidier of (14) - (17) characterized by containing water five to 80% of die Wright, [0030] (19) The pretreatment liquid a 
arecorded material given in (14) - (17) characterized by containing water and a watea--sdluble liquefied compound 20- 
to 80% of die Wright, [0031] (20) The pr^atment liquid of a recorded material given in (19) characterized by fw die 
content ofwater bring 40 or less % of die weight, and die contait of a water-soluble liquefied compound being 20 - 80 
% of die Wright, [0032] (21) (19) characterized by making die contoit of water bdow into die amount of equilibrium 
moisture in 60%RH of the water-soluble liquefied compound to contain or die prrtreatmait liquid of a recorded 
material given in (20X [0033] (22) The pretreatment liquid of a recorded material given in eidier of (14) - (21) to which 
die compound to which die solubility of die above-mentioned recording ink or dispersibility is made to fall is 
characterized by bring an ionirity compound, [0034] (23) The pretreatment liquid of a recorded material given in (22) 
characterized by die above-mentioned ionirity compound bring an ionirity compound which has a widi a carbon 
numbers of six or more alkyi group, [0035] (24) The pretineatment liquid of a recorded material given in (23) to which 
die above-mentioned ionirity compound is characterized by being an ionirity high molecular compound, [0036] (25) 
The preti-eatinent liquid of a recorded material given in ridier of (22) - (24) to which die above-mentioned ionirity 
compound is characterized by bang a cationic conippund, [0037] (26) The preti^eatment liquid of a recorded material 
^veh in (25) characterized by die above-mentioned cationic compound being a cationic high molecular compound. 
[0038] (27) Pretreatment liquid of a recorded material given in (26) characterized by being die compound in ^ch the 
above-m«itioned cationic high molecular compound is shown by the bottom formula, [Formula 29] 
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(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and R, the alkylene group of carbon 
numbers 1 -3 and n are [ X- ] the number of polymerizations) 

[0039] (28) Pretreatment liquid of a recorded material given in (26) characterized by being dicyandiamide resin in 
^ich a cationic high molecular compound is shown by the bottom formula; [Formula 30] 



- -KH-C— MH-C-N:-<3bCH^ - 



(n is the number of polymerizations) 

[0040] (29) Pretreatment liquid of a recorded material given in (26) characterized by being the 4th class salt 
polymerization object of dialkyl aminoethyl (meta) acrylate in which a cationic high molecular compcnrnd is shown by 
the bottom formula, [Formula 31] 



n . f» 

It- • . .• .■• 

(For H, or CH3, R2, R3 and R4, H or an alkyi group, and n are [ X- / the anion of dther halogen ion, nitrate ion nitrite 
ion tod acdic-add ion, and RI ] the number of polymmzations) 

[0041] (30) Pretreatment liquid of a recorded material given in (26) characterized by being the cationic high mdlecular 
<»mpound in which a catiwiic high molecular compoundis shown by the bottom formula, [Formula 32] 



1^ ? 



(X- is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-add ion^ and n is the number of 
polymerizations) ' 
[0042] (31) Pretreatment liquid of a recorded material given in (26) characterized by being dicyandiamide resin in 
which a cationic high molecular compound is shown by the bottom fonnul^ . 



CHjOH 



CE^OE 



N* N* 4* 



CS2OH 



flF5-30 



(n is the natural number of 5-30) 

[0043] (32) Pretreatment liquid of a recorded mataial given in (26) characterized by being the polyacrylamide a 
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cationic high molecular compound is indicated to be by the bottom fonnula^ [Formula 34] 



— ^GH— CHj- 



(n is the number of polymerizations) 

[0044] (33) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 
cationic high molecular compound is shown by the bottom formula, [Formula 35] 



^2 



NHii*>C 



CH-CHr-SQr- 



(X- is the anion of either halpgen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) . . 

[0045] (34) Pretreatment liquid of a recorded material given in (26) characterized by being the polyvinyl formamide a 
cationic high molecular compound is indicated to be by the bottom formula, [Formula 36]: 



CH— CHj- 

ENOOH 



(n is the number of polymerizations) 

[0046] (35) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 
cationic high molecular coinpound is shown by the bottoiin fonhula, [Formula 37] . 




(For -0C0CH3 or -OH, and R5, the alkylene group of carbon numbers 1-4, and n, 1 and m are [ Z and Y ] the number 
of polymerizations, respectively) 

:[0047] (36) Pretreatment liquid of a recorded matmal givien in (26) characterized by bring the polyvinyl pyridine a 
.cmionic high mcrfeailar ccnnpound is indicated to be by the bottom formula, [Formula 3S] 




(For low-grade alkyl grduipi and X-, the anion of either halogen ion; nitrate ion, liitrite ion and acciic-acid ion and li are 
[ R6 ] the number of polymerizations) 

[0048] (37) Pretreatment liquid of a recorded material gjven in (26) characterized by being the polyvinylbenzyl 
phosphonium a cationic high moleailar compound is indicated to be by the bottom formula, [Fonhula 39] 
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(For hydrogen or low-jgrade alkyi group, and the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid 
ion and n are [ R7 and R8 ] the number of polymeriziationis) 

[0049] (3 8) Pretreatment liquid of a recorded material given in (26) characterized by being the dimethyl diaryl 
ammonium salt polymerization object in which a cationic high molecular compound is shown by the bottom formula, 
[Formula 40] 

c3% 



(X- is the anion of either halogm ion, nitrate ion, nitrite ion and acetic-add ion, and n is the number of 
{tolymerizations) 

[0050] (39) Pretreatment liquid of a recorded material given in (26) characterized by being the chitosan salt a caticmic 
hidi mdecular compound is indicated to be by the bottom formulaC [Fbrmula 41] 

CHbOH H NH5*X" ^ 




(X- is the anion of dther halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[0051] (40) Pretreatment.liquid of a recorded material given in (26) characterized by being pdyalkylene polyamine a 
cabpnic high molecular compound is indicated to be by the bottom formula, [Fonhula 42] 
— t^^w-{PI«hNH-(CH,)kg— 



(j and k are indq)endent respectively and the natural nimfiber of 2-6 and n are the number of polymerizations) 
[0052] (41) Pretreatment liquid of a recorded material given in (26) characterized by being polyamine a cationic high 
molecular compound is indicated to be by the bottom formula, p^ormula 43] 



-CHj-CH 



NE3V 



(X- is the anion of dther halogen icm, nitrate ion, nitrite ion and acetic-add ion, and nis the number of 
polymerizations) 
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[0053] (42) Pretreatment liquid of a recorded material given in (26) characterized by being the compound in which a 
cationic Kigh^molecular compound is shown by the bottom formula, [Formula 44] 



(For the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and Q, the monomer component of 
aibitration which can be copolymerized, and n and m are [ X- ] the independent number of polymerizations) 
[0054] (43) Pretreatm«it liquid of a recorded material given in (26) characterized by being the polymer in which a 
catipnic high molecular compound is shown by the bottom formula, [Formula 45] 



(X' is the anion of either halogen ion, nitrate ion, nitrite ion and acetic-acid ion, and n is the number of 
polymerizations) 

[0055] (44) Pretreatment liquid of a recorded material given in (26) characterized by being the polymer in which a 
cationic high molecular compound is shown by the bottom formula, [Formula 46] 




(X- is the anion of dther halogen ion, nitrate ion, nitrite ion and aceticradd ion, and n is the number of 
polymerizations) 

[0056] (45) Pretreatment liquid of a recorded ibaterial given in (26) characterized by being cationic resin, with which a 
cationic high molecular compound contains the following general formula (1) and/or a formula (2) as a structural unit, 
[Fonnula47] 

N— CH2-CH2- 

(1) 



[Formula 48] 

^-N— CH2-CH2- 



(2) 



(Dl expresses the substituent showii in ai bottom type (3) or a formula (4), and D2 is independent of Dl, and expresses 
a hydrogen atom oc a formula (3), and a formula (4).) a expresses the natural number and m expresses the integer of * 
m>=0. 
[0057] 

[Formula 491^ 



■— ciyRi^sojRi, ""(4) ' ' : \- - - 

(Among a formula (3) and a formula (4), R9 and RIO are mutually-independent, the alkyl group or ally 1 group of a 
hydrogm atom or caibon numbers 1-12 is expressed, Rl 1 and R12 are mutually-independent, and the substituent 



http://www4jpdljpo.gojp/cgi-bin/tranjveb_cgi_^ 



5/6/a 



sbo\vn in a hydrogen atom or alkali metal, and a bottom type (S) is expressed) 

[0058] V. • 

[t^ormulaSO] 

---NR.,R.,R.J^„ (5) 

(Among a formula (5), R13-R16 are independent respectively, and express a hydrogen atom or the alkyl group of 
aihitration, an allyl group, a hydroxyalkyl radical, and the substituent chosen from benzyl.). 
[0059] (46) The pretreatment liquid of a recorded material given in either of (25) - (45) characterized by the above- 
mentioned cationic compound being distributed by the solvent object as a particle, [0060] (47) the pretreatment liquid 
of a recorded material given in (25) charactmzed by being the cationic silica by which the above-mentioned cationic 
compound is distributed by the solvent object as a particle, [0061] (48) The pretreatment liquid of a recordod material 
given in (46) characterized by the cationic compound currently distributed by the above-mentioned solvent d>ject as a 
particle bang a cationic emulsion, [0062] (49) The pretreatment liquid of a recorded, material given in either of (14) - 
(21) to \^ch the compoimd made to insolubilize at least one component which is among recording ink is characterizec 
by being water-soluble polyval«it metallic salt, [0063] (50) The pretreatment liquid of a recorded material ^ven in 
either of (14) - (49) characterized by the surfactant and/or getting wet and adjusting siirface tension to 40 or less mN/m 
including aii accelerator, [0064] (51) Pretreatment liquid of a recorded material given in (50)*characterized by the 
rf)pve-mentioned surfactant being at least one sort expressed witfi following general formula (6) - (1 IX [Fdnnuia 51] 



(6) 




(R17 expresses dther a lauryl radical, a stearyl radical and the Nfillis Chill radical among a formula (6)) 
[0065] . - ■ ; * 

[Fonnda521 

Eil-O— li— C5|. 



(7) 



(Rl 8 and RI9 &q[)ress a with.a carbon numbers of three or more which niay branch alkyl group among a formula (7), 
and M expresses alkali metal, anruncuiium, alkandamine, the 4th class amnioniunu or the 4tfa class phosDhoniumY 
[0066] 

=|FormuIa53] 

(R20 and R21 express the dlkyl group of carbon numbers 5-7 among a formula (8), and m expresses the integer of 5- 

[0067] , 
[Formula 54] 




(9> 



(R22 expresses the duiin with which carbon numbers 6-14 may branch among a formula (9), and n expresses the 
integer of 5-20) ' ^ " ' . ' ^ ' 

[0068] 
[Formula 55] 
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(m and n express the integer of 0-20 among a fonnula (10)) 

[0069] ^ 
[Formula 56] 

H-fOCHgCI^^OCHCHg^Rjj 

(R23 expresses the chain with which carbon numbers 6-14 may branch among a formula (1 1), and m andn express the 
integer of 0-20) . . 

[0070] (52) (50) characterized by the content of the abovermentioned surfactant being 0. 1 - 10 % of the weight or tfie 
pietreatment liquid of a recorded material given in (51), [0071] (53) the pretreatment liquid of a recorded material 
given in dther of (14) - (52) characterized by containing preservation from decay and an antifungal agerit 0.1 to 5% of 
the weight — come oiit. . 

[0072] As the term of the conventional technique described, after having injected the pretreatment liquidof the 
colorlessness containiiig the compound made to insolubilize the color material in recording ink, or a diih color to the 
recorded material by die ink jet method, and giving it or applying it with a roller, the approach of forming an image by v- 
the ink jet record approach was l^med. However, in the approach learned conventionally, the pretreatment liquid of 
Ae hypoviscosity of less than 10 mPa-s was used. The liquid of the viscosity beyond this is because injecting becomes . 
difficult with the usual cm-demand mold ink JIETO head/Moreover, also.when a roller gave, being high concentration . 
and using conventionally, the compound to which the dispersibility of recording ink or solubility is made to fall by 
hyperviscosity was not considered. Therefore, if comparatively a lot of liquid was not adhered to a recorded matmal in. 
order to acquire the effectiveness of image upgrading, also when applying the pretreatment liquid of a recorded 
material with a roller, for the **** reason in ♦♦**, the approach of giving pr^eatment liquid with a roller was what 
does not have a merit only in an image part as compared with the approach of giving pretreatment liquid by the ink j et 
method. 

[0073] In this invention, the above-mentioned probl^ was solvable by malang pretreatment liquid contain the 
compound to which the diqiersibility of recording ink of the high concentration of 10 - 80 % of the weight or solubility 
is made to fell, and the compound to which the dispersibility of the color material in recording ink or solubility is made 
to fall especially, and making viscosity of pretn^tment liquid into 10 - 10000 mPa-s. That is, also in the condition wiA. 
very few amounts of grants to die recorded material of pretreatment liquid, the color b«uidary blot, the feather ring, 
and the good image without a strike-through were obtained by making the configuration of the pretreatment liquid of a 
recorded material into an above-mentioned thing. That is, a good image is obtained also in a small amoun t of grants 
calle d [liquid /of the recorded material concerning this inyCTfettUftefeeatmentX OiS g/rt2 - 10 g/m2 i irtEeaimuntr6f 
gran^ ' — ■ " a 

[0074] Although the ccmtent of the compound to v^ch the dispersibility of the recording ink in pietreatment liquid or 
the solubility in this invention is made to fall was 10 - 80 % of the weight, in order to improve an image, since the 
inoisture content in liquid was high, by less than 10 % of the wdght, pretreatment liquid had the problem that a cock 
ring was generated in the given recorded material with conventional pretreatment liquid required [ the amount of grants 
of about 10 g/m2 - 30 g/rn2 ]. Moreover, even if it gave a lot of pretreatinent liquid in this way, the improvemrat effect ' 
of a color boundary blot and a feather ring was not enough. In the liquid coinponent in liquid evaporating, or being eas; 
to produce precipitate in liquid under the effect of the heat histories, such as cooling of liquid, and giving pretreatment \ 
liquid, it becocQes^flBdilt to mairitain dependatbility, when it consideii as thie content to which the compound to which 
the dispersibility of recording ink or solubility is made to fall exceeds 80 % of the weight Moreover, when it considers 
as the content exceeding 80 % of Ae weight, it also becomes difiicult to give liquid at homogeneity to a recorded 
niaterial. Although^the optimal content in the inside of the pretreatment liqind of the compound to which the 
dispersibility of recording ink or solubili^ is made to fall changes with elements, such as a fonnula of the compound t< 
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be used and recording ink, and an amount of the recording ink printed by per unit area, it is range where 20 - 60 % of 
the weight js especially desirable. 

[0075] Still more preferably, it is 100 - 3000 m Pa-s, and tfie \dscositv of pretreatment liquid is 10 - lOOOQ ni Pa^s (25 
degrees C, rotor N0.4, rotational frequency 30rpm) in a Brooldield viscometer, and if is^fifis the range ot 20 - lOOOO 
mPa-s, and / the balance of the improvement effectiveness of image quality and pretreatment liquid drying in 300 - 
2000 mPa-s of especially the desirable range is good and ] especially desirable; [ the range ]. 
[0076] The thing with the large improvement effect of an image is explained as follows by by using the pretreatment 
liquid of the hyperviscosity which is not in the former, that is, with the pretreatment liquid of the conventional 
hypoviscosity, if pretreatment liquid is used as the liquid of permeability, since a recorded material, especially a r^a 
paper will be deep, it will enter until and a reaction with recording ink will not arise on the surface of a recorded 
material, prevention of a strike-dirough, prevention of a feather ring, and the prevention effectiveness of a color 
boundary blot will become small. On the contrary, in the color boundary blot prevention effectivenesses becoming weal 
or performing high-speed printing in order that recording ink may cany out a long duration residual on the surface of a * 
recorded material although the reaction with recording ink is produced on Ae surface of a recorded material if liquid is 
the formula which fdl fte permeability to a recorded material in the pretreatment liquid of hypoviscosity, poor 
permeability, i.e., the problem said that drying [ of an image ] worsens, arises. In this case, if a lot of pretreatment 
liquid is given in order to acquire sufBcient image quality improvement effect, since pretreatment liquid permeates the 
interior of a recordwi material and a coloring agent also permeates the interior of a recorded material, the fall of image 
concentration will be brought about Moreover, the solvent component contained in pretreatment liquid is easy to cause 
curi of a recorded material, and a cock ring, ff the viscosity of pretreatmoit liquid exceeds 10000 mPa-s, since it not 
only becomes difficult to give liquid at homogeneity to a recorded material, but pretreatment liquid will not permeate a . 
recorded material at all, admiration remains in the recorded material after printing all over, and it is not desirable. 
[0077] I n tfiis irivention, after giving pretreatmoit liquid to a recorded material, before pretreatment liquid dries, an 
i mage isT^ ed wim r ecording mk: if a recorded material is heated, or it is left at a room temperature for a long fim^ * 
and pretr^Bneni liqmd dnes, the result which is not desirable - a color boundary blot and a feather ring will be 
generated - will be produced. After making it dryness, in order to print an image and to improve irnage quality, Ae . ^ 
amount of gi^ts exceeding 30 g/ni2 is reqdred, and is iiot ecoiiOHM 

[0078] In this invention, it is diesirable to give pretreatment liquid to a recorded material front fkce with a grant means v « 
by which pretreatment liquid contacts a recorded material rather than means by which it does not contact such as the r 
ink jet method. 

[0079] The means of contacting the foarn into wh i ch a roiler-coating.machine, a wire bar, and a coating blade and 
pretiga^iltiigmdwg-e made to sinKas a mcanrto give the pretreataient liquid of this in vention in con tact with a ^ 
recorded mat^i^can^ithrstratedrFuiLheimoi^, ill matenal given by this 

contact grant means,'by the above-mentioned conventional approach, many additives whidh- weri^ not able to be 
blended can also be bl«ded and die degree of freedom which constructs the formula of die pretreatment liquid of a 
recorded material can be extended greatly. Since it becomes posable it to be possible to give hyperviscous pr^reatmen 
liquid to homogeneity, so that it may become the amount of grants from which the improvement ^ectiveness of 
sufficient image quality is acquired, and to be low cost about a grant means, and to produce in a compact by the simple 
equipment configuration by using a roller also in the grant means of contact, it is desirable. Thus, a high-concentration 
fixing agent is contained, and while being able to prevent generating the cock ring of the recorded material which 
had produced hyperviscous pretreatment liquid in the conventional method by [ little / far ] carrying out amount grant 
rather than the amouiit of grants of coriventional pretreatment liquid in the recorded material with the grant means of 
contact, the improveme»lt effectiveness oiF the image quality beyond a conventional m^od is acquired. 
[0080] Moreover, when [ which are more than lOS and air permeability 5-50S whenever / size / general ] an image is 
recorded, it is usually easy to use pulp fiber as a principal component as a recorded material, and to produce the fall of 
a feather ring, a color bamdary blot, a strike-dirough, and image concentration in paper, without giving pretreatment 
liquid. Therefore, this invention uses pulp fiber as a principal component, and effectiveness is the largest [ this 
invention ] when [ which are more than lOS and air permeability 5-50S whenever / size / general ] it usually applies to 
paper. • / _ 

[0081] The presentation of the pretreatment liquid of this invention is explaiiied. TTie case where the anioriic compound 
or the particle charged in negative is contained in currrat and the watw^ recording ink genmlly used is a large majority 
Tho^rfore, it is desirable to react with anionic compounds^ such as an anionic color contained in recording ink, an 
anionic pigment, an amonic high molecular compound, and anionic mama RUJON, or the particle charged in negative, 
and to contain a cationic compound in pretreatment liquid as a compound to which dispersibility or solubility is inade * 
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to fall. Also in a cationic compound, the particle to which the cationic high molecular compound was charged in the 
aniomc'compound especially in recording ink or negative, and the capacity to react are hi^, and desirable. 
[0082] When pretreatment liquid is cationicity, it is shown in a recorded material front face, and image quality 
improvement effects, such as the repeatability of a thin line^ waterproof improvement, and blot prevention, are acquirec 
by the mteraction like ion with the anionic component in recording ink. As mentioned above, the pretreatment liquid of 
the hyperviscosity which was not able to be used by die pretreatment approach made to breathe out as a drop with an 
ink jet method is usable. That is, pretreatment liquid can be made to contain a cationic high molecular compound by 
high concentration. Since tfiere is little coating weight, it ends and a cationic high molecular compound remains near 
the front face by making it adheire by the film in hi^ concentration, -image quality becomes remarkably good and curl 
of a recorded material, a cock ring, etc. can be pressed down. 

[0083] In this invention, since the viscosity of pretreatment liquid is high, as compared with conventional pretreatment 
liquid, the range of ingredient selection becomes remarkably large; In ordei" that the ingredient used for conventional 
pretreatment liquid niay maintain hypoviscOsity, for example, when it was a high molecular compound, the 
polymerization d^ee, molecular wdght,^mensional [ 2 ], and the three-dimensional structure had remarkable 
constraint. In this invention, it turned out that each ciationic high molecular compound given in the above-mentioned 
(27) - (45) term is preferably used for the pretreatment liquid of this invention as a compound to whidi the solubility oi 
recording ink or djsperability is reduced. ' . 

[0084] The cationic high molecular compound which contains the formula (1 ) of a publication and (2) in the above- 
mentioned (45) term as a structural unit has the preferably [ the tiling of die range of 100,000 is / weight average 
molecular weight / desirable still more desirable from 1000, and / from 2000 / 50,000 and one layer of twists ] desirabli 
tiling of 30,000 from 2000. If weight average molecular weight is larger tiian lOO,000, since it wUl be hard to melt into . 
a solvent, pretreatment liquid becomes an ununiformity and it beccHnes easy to produce tiie unevenness.of image 
quality. On tiie contrary, when weight average molecular weight is smaller tiian lOOO, tiie efifectivenesS^of blot 
prevention or waterproof improvement is small, and is not desirable. 

[0085] Mweovo-, in order to acquire an anionic comp(Mient and high reactivity, as for whenever [ in pH4 of cationic ' 
resin / cation ], it is stitf-more preferably desirab le tiiat tiiev are 3.5 or more meq/g 3 or more mei'g. With whenever , £ 
[ cation ], It asks by tfie colloidal titration using a polyvinyl potassium sultiate reagent, ift-detaitrttxah ask in tfife • • ^ 
following procedures. That is, 90ml of deionized water is taken to a conical beaker^ and 10ml of 500 ppm water 
solutions of a sample (♦*** conversion) is added, and in a hydrochloric-acid water solution, it is referred to as pH4 0 • 
and stirs for about 1 minute. Next, 2-3 drops of tolmdine-bhie indicators are added, and are titrated with N / 400 ^ ^ 
polyvinyl potassium sulfate reagent (N/400PVSK). A titiriation rate is conadered as a part for 2ml/, ^d makes a 
terminal point tiie time of test water becoming a purplish red color and holding more dian for 10 seconds from blue If V 
can ask whenever [cation ] by (meq/g)=(N / 400PVSK titration value) x (potency of N/400PVSK) / 2. It becomes 
possible to obtain a high-definition image, witiiout what has whenever [ cation / higher ] being a&le to have stronger 
catiomaty, bang able to react efificientiy witfi tiie anionic component in recording ink; bang able to reduce tiie initial 
c(Mnplement of pretreatinent liquid tiierefore, and raising cuii and cock ring of a recorded material. The cationic high 
molecular compound of tius invention may be used independentiy, or two or more sorts may be mixed and used for it 
[0086] In order to make it react witii anionic compounds, such as a color in recording ink, and a dispersant of a 
pigment, and to raise image quality, it is most desirable to use tiie above cationic high molecular compounds. However 
It IS also effective to add tiie monomer compound to which react to witii tiie following anionic compounds and 
solubility and dispersibility are made to fall in pretreatment liquid, and it is desirable by using togetiier espedaUy witfi 
a catiomc high molecular compound at tiie point that tiie reaction of a cationic high molecular compound and tiie 
anionic compound in recordinjg ink is promoted 
[0087] 

[Formulas?] 

(Alkyl group whose sum totals of tiie carbon number of R24, R25, and R26 of anions, such as halogen ion nitrate ion 
nitiite ion, and acetic-add ion, and R24-R26 are 5-32 as for X-). • 
[0088] In die above-mentioned cationic monomer compound, solubility is equipped witii bofli sides tiiat it is high and 
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the eflfectiveness of making solubility and dispersibility falling at a reaction with the anion compound in recording ink 
is also hijgh, and the compound both R25 and whose R26 are methyl groups and whose R24 is carbon numbers 10-20 
hais it [ desirable ] When R25 and R26 are alkyl groups with more carbon numbers than a methyl group or the 
compound wi A which the caiton number of Rl wceeds 10-20 is used, the solubility in pretreatment liquid is missing 
and problems, such as producing precipitate, are produced by preservation or the environmental variation. Although 
excelled in dissolution stability with a compound with a small carbon number, the capacity to make solubility and 
dispersibility fall at a reaction with the anionic compound in recording ink is small, and the effectiveness of improving 
image quality is small. 

[0089] The following structure compounds can be illustrated as an example from that of the cationic monomer 
compound shown by the above*mentioned general formula, the pretreatment liquid of this invention - these cationic 
compounds - independence — or it can mix and use/ 

[0090] ^ . 

[Formula 58] 




0-1 





0^ 



0-9 





C-7 



[0091] tftfiese cationic .coinp*wnd<^ S, Cation • 

SK, Cation M, cation G-50 (above, ^fitsllhito formatim make), and cation F2-35R, catioaF2-40E, cation M2-100, 
cation S2-100 (above. Nippon Oil & Fats makeX SANIZARU C, SANIZORUB-SO (above, Kao make), etc. will be 
mentioned. 

[0092] Altiiough it is desirable to use togetiier and use a cationic high molecular compound and a top-type c(Mnpound 
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for pretreatment liquid, an upper-type compound has moderate surface activity ability, and it is presumed for making 
umform -wettability of pretreatment liquid to a recorded material. When common recording ink is given to the paper of 
fine quality which is a typical recorded material, the place which is easy to get wet in recording ink according to 
distribution of a surface sizing compound etc. microscopically, and the place whi<A cannot get wet easily east, and tha 
fi-om which it produces the image quality fall of a blot, the concentration unevenness of the solid image section, etc is 
presumed. Since irregular ♦*** decreases by making recording ink adhere to a recorded material after giving 
pretreatment liquid at "homogeneity" to recorded materials, such as a regular paper, it is the high definition which 
excels [ ring / feather ] in the repeatability of a thin line etc. few, and does not have a color boundary blot, and an imagi 
with high image concentration can be obtained. 

[0093] Furthermore, pretreatmait liquid with compatibility high [ the monomer cationic compound shown by the uppo 
formula ] with the above-mentioned cationic high molecular compound and the high dependability which did not cause 
a deposit, separation, etc. in pretreatment liquid, but was excellent in pres§rvaticm stability, the stability of coverage, 
etc. since unifnm mixing was easy can be offered. 

[0094] It is also effective to use the pretreatment liquid which made it dissolve in water etc. and the above-mentioned 
cationic high molecular compound was used as a compojnd to which the solubility in recording ink and distributed 
stability are made to fall, and also was distributed and the cation paitide suspended. However, in order for the cation 
concentration in pretreatment liquid to become low and to fiilly raise image quality in a cationic emulsion, as for a 
water-soluble cationic high molecular compound, the cationic surface active agent which has a hi^-class'alkyl group, 
it is desirable to have simulataneously with otho* cation compounds and to use. 

[0095 ]^The pig n ent dispersinjg dement of the resi n emulsion which has cationidty, cationic white, or a thin color is • 
mentioned aslfirexampje oi the hquid which was distributed and the cationic paitide suspended. As ah example of a 
catiomc emulsion, it is styrene, such as akrit UW319-SX, akrit RKW^60, akrit RKW-400SX, akrit RKW-450SX, and 
akrit RKW-450 (above TAISiEI chanically-modified incorporated company make), for example. - An acrylic cationic > 
emulsion can obtain as a conmierdal item. 

[0096] By^iadding a cationici^n_ anuision in pretreatment liquid, a glossy image is Obtained as compar«I with the 
case where Ae cationic high molecular compound which has water solubility is used independently, and the water . 
resisting property of a high image and abrasion resistance can be given„ Moreover, the li^tfastness.of an image can . 
also be raised by making the ultraviolet ray absorbent, the anti-dxidant, the quencher, etc. contain into an emulsion 
[0O97] The dispersing demwit of the silica which has cationidty can be illustrated as aiioAer exainple of the liquid 
which was distributed and the cationic partide suspended. The silica sol which is the dispersing dem«it of the 
spherical silica around 0. 1 micrometers 'distributed in water is used preferably. As a cationic silic^ they are the Snow 
tex AK (Nissan Chemical Industries, Ltd. make) and SMR8-17-I09SMSG, for example. 3CS (Grace Japan, Inc. make) 
CH>10AK97002 (product made fitom CABOT), etc. can obtain as a coanmerdal item, however, the case where a 
catiomc silica is used - also setting - a cationic alica - if independent 'tiie cation concentration in preti^atment liquid 
tends to become low like a cationic resin emulsion - in order to come out, to be and to fiilly raise image quality, as for 
a water-soluble cationic high molecular compound, Ae cationic surface active agent which has a high-class alltyl group 
it IS desirable to have simulataneously with other cation compounds and to use. By adding a catiomc silica in 
prrtreatment liquid, the feding of stickiness immediately after image printing can be reduced as compared witih the 
case where the catiomc high mdecdar compound which has water solubility is used independe^^ 
[0098] It is also effe dive in prrtreatment liquid to use polyvalent metallic salt as a compound to which the sdubility of 
recording in k and dispmiKlity are made"to"tall. Howe ver, smce tiie caoadtv to fall the snln hi l itY nt r«y^rH.ng an H 
disperabihty is generally a iitae weak as compared witii a cationic high molecular compound, when using polyvalent 
metal, it is important for polyvalent metallic salt what kind of anioiic compound is used for recording ink. When using 
polyvalent metallic salt, it is desirable to use the color which has three caiboxyl groups or a sulfonic group preferabty 
into [ two or more J a monad. Moreover, if it is recording ink which used the pigment, it is desirable to use the pigment 
wWch introduced the caiboxyl group by covalent bond, using as a dispersant the high molecular compound which has { 
carboxyl group. If it uses a color for recording ink in using polyvalent metallic salt for pretieatineht liquid, a complex 
will be formed between a color and a metal and the lightfasmess of die recorded image will improve. 
[^^^] As pdyvalcnt metallic salt, an aluminum chloride, a caldum ch loride,, an aluminium nitrate,Am agnesium-., .... 
nitrate, a magnesium chloride, a calcium miraie, a inagneaum i^dreotide, an alimiiinnn sulfate, ammonium alum, etc. 
can be used. A magneaum nitrate and 6 hydrate, magnesium acetate and 4 hydrate, a calcium nitrate and 4 hydrate, 
calcium acetate and monohydrate, a caldum chloride and an anhydride, a caldum lactate and 5 hydrate, formic add 
calcium and an anhydride, magneaum berizoate and 3 hydrate, magnesium sulfite and 7 hydrate, etc. are still more 
spedfically mentioned. 
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[0100] As a class of cationic compound which insolubilizes a coloring agent, in addition to a cationic high molecular 
cbmpounid given in the above-mentioned (27) - (45) term Dicyandiamide formalin **♦♦**, dicyandiamide 
diethylenehiamine *♦**♦* An epichlorcAydrin dimethylamine addition polymerization object, dimethyl diaryl 
ammoniimi KURORAnX) Md S02 copolymerizatipn object, A dimethyl di^^ 

polymerization object, the polymerization object of a diaryl amine salt and S02 copolymerization object allylamine 
salt. The 4tfi class salt polymerization object of a dialkyl aminoediyl (meta) AKURU rate, the poly allylamine, it is als( 
possible to contain a cation epoxy resin, polyethylendmine, polyacrylamide, Fori (meta) acrylic ester, a polyvinyl 
formamide, a cation emulsion, etc. polyvalent metallic salt, etc. 

[OlpIJ These cationic high molecular compoiiijd can use a commercial thing. Specifically SANSUTATTO E-818 
SANFIKKUSU 70, SANFKKUSU 555C, SANEKKUSU LC^55, Sun Fuchs PAC-700 concentrated ♦* SANYOU 
Enon A-3, SANFIKKUSU 414, SANFIKKUSU 555, SANFIKKUSU PRO-100, SANFIKKUSU 555US, Cello pole 
YM-500 (above Sanyo Chemical Industries, Ltd. make), #675, #FR^2P, #1001 (above Sumitomo Chemical Go.,.Ltd. 
make), LUPASOL SC61B (BASF A-G. make) etc. is mentioned. Moreover, ZP-700 (vinyl formamide system), MP- 
184 (polyacrylic ester system), MP-173H (polymethacrylicadd-ester system), MP-180 O)olymethacrylic-acld-€ster 
system), MXr0210 (pdymethacrylic-acid-ester system), MX-8130 (polyacrylic ester system), E-395 (polyacrylic ester 
system)i E-305 (polyacrylic ester system), Q-1.05H (dicyandiamide system), Neo-600 (polyacrylamide system), Q-1 01 
(polyamine system), Q-3 1 1 (pdyamine system), Q-501 (polyamine system). (- the above - Hymo Corp.) and the 
super flocks 2490 (polyacrylate system) - The super flocks 3180, 3380, 3580, 3880, 3390, 3590, and 3500 SD2081 
(pplyacrylamide), AKOFU lock C498T, C498Y (polyacryUc ester system), the super flocks 1500 and 1600 and • 
AKOFU locks C481, C483, C485, C488, and C480 (Fori methacrylic add ester) The AKOFU locks C567, C573, 
C577, and C581 (polyamine system), (- the above -) made from Mitsui SATIEKKU, Inc. PAS-A -I PAS-A -5 'and 
PAS-A-120L - PAS-A-120S, PSA-J -81, PAS-880, PAS-92 (diaryl dimethylannmonium salt system copolymeri^tion ; 
object), PAS-H-5L PAS-H-IOL^ PAS-M -1 (diaryl.dim^ylannmonium salt system polymerization object), PAA-HCl^ ' • 
3L, PAA-HCl-lOL (poly allylamine hydrochlorideX PAA-10C(poly allylamine) (above NittoBoseW make), etc. are : 
mentioned. 

[0102] in addition - as the cationic quartemiary ammonium salt which can be used for this invention - lo - a network 
D46 and lo - Network LEC, SEKURIRU VN, SANSUTATTOf 1200, SANSUTATTO KT-305C, a cation G-50;^d It 
- network RK-1 5 (above Sanyo Cheniical Industries, Ltd. make) etc. is mentioned. 

[0103] As for Ae- reactivity of the cationic high molecular compound in pretreatmentliqui4 and the anionic compoheii ^ 
in recording ink, it is desirable to print with recoriding ink by the liquid phase, before pretieatment liquid dries aft^ a 
grant means to contact gives pretreatment liquid to a recorded material, since it is the most efficient. If high reactivity i;. 
securable, there will be still less amount of the pretreatment liquid used, it will end. and it will become possible to raise 
image quality, without produdng curl of a rectsded matoiai, and a eopk ring. Asuia ^ting wdght to the r^ord ed 
matoial_rfthgpretreatme nt liquido^^ ^ ^ 0.5g/m2 - lO g/hi2 is'B^rable. and, thereby, can suppre ss 

cSre a recordedm^al beiKr. u i than lo gfmz j more [ an rmage quality improvement effect ismadequate in thdr 
bdng less than two 0.5 g/m and ], a recorded material produces curi and a cock ring, and since there is too much 
coiating weight, strike-tlvough concentration will inoease. 

[0104] In order to adiustJojfeat Ml viscosity, pretr eatment liquid can contain various solvents. As a solveant, it excels in 
the solubility of the above^menticMied catiraiic high molecular compound, and espedally water is dearable from the 
safety of pretreatmoit liquid, and 4e point of cost. As for Ae cootmt (rf* water, it is deniable that it is 5 - 80 % of the 
wdght At less than 5 % of Ae wdght, it is hard to dissolve cationic resin in stability^ if larger dian 80 % of the wdght 
It will become easy to produce an image blot, and will become easy to produce curl of a recorded material, and a cock 
nng, and it is not desirable. 

[0105] In the pretreatment liquid of this invention, it is still more desirable to contain water and a watw-soluble 
hquefied compound 20 to 80% of the wdght At less than 20 % of the wdght, the effectiveness which controls that 
mwsture evirates from pretreatmoit liquid is small, viscosity change of the pretreatment liquid by moisture 
evaporation becomes large, and Ae stability of Ac aimount of grants is missing. Moreover, by moisture evaporation. At 
dissolution stability of a cationic high molecular compound also worsens, pretreatment liquidgds or insoluble matter 
occurs. As a watof-soluble liquefied compound, it is desirable U> use.,a water-soluble solvent wiA Ae boiling point • - 
higher than water, arid Ae same thing as tlie water-solid>ie organic solvent mentioned later can be illustrated. 
[0106] Moreover, when using especially Ae pretreatment liquid of Ais invention wiA Ae grant equipment of a open 
system. Ae content of water has 40 or less desirable % of Ae wdght. Espedally a desirable thing is 10 - 30% of Ae 
wdght of Ae range. If a moisture content exceeds 40 % of Ae wdght, when moisture evaporates during Ae time of Ae 
grant to Ae recorded material oi pr^eatment liquid, and Ae neglect period (rf'grant equipment, it will be easy to 
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produce the problem on which the viscosity of liquid rises, gelation is produced, or insoluble matter deposits. 
Moreover, moisture evaporates in time amount after giving pretreatmenj liquid until it performs image recording, the 
fluidity of pretreatment liquid is lost, a reaction with recording ink becomes slow, and the improvement effectiveness 
of sufficient image quality becomes is hard to be acquired. Moreover, after giving pretreatment liquid, when there is 
time difference to image recording by a tip, the back end, etc. of an image, the problem that a differeiice will arise in 
image quality is also generated. The solubility of a cationic compound tends to become [ a moisture content ] 
inadequate at least less thaii 10% of the weight, and it is easy to produce the problem of gelation and generation of 
insoluble matter. 

[0107] Although water is preferably used for the solvent of the pretreatment liquid of this invention, when using with 
the grant equipment of a open system as mentioned above^ as compared with conventional pretreatment liquid, little . 
direction is desirable [ the addition of water ] in order to maintain the grant stability to the recorded material of liquid. 
In this case, the presentation ratio of water is made fewer than the moisture ratio which the constituent excluding water 
from pretreatment liquid absorbs by the atmospheric humidity and the equilibrium in die operating environment of a 
recording device, or is made into the presentation ratio near it. Even if it hot only can prevent by this that moisture 
evaporates during the time of the gi^t to the recorded material of pretreatment liquid, and the n^ect period of grant 
equiprnent, but time amount after ^ving pretreatment liquid to a recorded material until it records an image becomes - 
long with about 5 minutes, the improvement effectiveness of image quality equivalent to the case M^iere image 
recording is performed immediately after grant can be acquired. When relative humidity makes it especially fewer thaii 
the amount of equilibrium moisture in RH 60%, even if the operating environment of the grant equipment of 
pretreatment liquid changes, it can prevent that problems, such as an ununifonnity of grant by moisture evaporating ani 
excess of the amount of grants, arise from pretireatment liquid in almost all operating environments. ; 
[OlOS] Ajat arsoluble organic solvent can be contained in t he pretreatment liquid of tiiis invention^ If viscosity ^ 
changes when solvmt components, such as water in pretreatment liquid, evaporate, the amount of grants' to a recorded - 
material cannot change, either, and fixed image quality cannot be secured. Sirice the pretreatment liquid^of a recorded 
material is made into deared physical properties in addition to desiccation prevention, the water-soluble organic 
solvent following for the purpose for making stability the coating property of the pretreatment liquid.of a recorded 
material; in order to raise the dissolution stability of an additive in.addition to this, Ae compound which insblubilizes 
tfie coloring agent in recording ink, and etc. can be used The content of a ^water-soluble organic solvent has 5 - 70% of 
the weight of the desirable range. Less than 5 % of tiie weight of the effectiveness as a dissolution assistant is 
insufficient for the viscosity stabilization effectiveness list by evapdratibn reduction, and when [ tiian 70 % of the 
weight ] more, at it, it is riot desirable in order to induce the strike-through of an image, and an image blot. 
[0109] To tfie watCT-soluble organic solvent used fondle pretreatm^ 

dietiiylene glycol, triethylme glycol, A polyetiiyiene glycol, a polypropylene glycol. 1,5-pentanediol, To 1, 6- 
hexanediol, rglycerol, 1 and 2, and 6-, KISAN triol, Polyhydric alcohol, such as 1^2; 4-butane triol, I and Z, 3-butane 
triol, and PETORI oar Ethylrae glycol mpnoethyl ether, ethylene glycol monobutyl ether, The diethylene-glycol 
monometfiyl ethw, diethyl«ie glycol mcmoetfayl ether. The diethylene-^ycol moriobutyl etiier, the t^ethylehe glycol 
monometfiyl etii^, Pojyhydric-alcdiol alkyl ether, such as the prq)ylene glycol mcmoethyl etiier Polyhydric-alcohol 
aiyl etiier, such as etiiylene glycol rhonophenyl ether and ethylene glycol mono-benzyl ether, A N-metiiyl-2- 
pyrrolidone, an N-hydroxyethyl>2-p3^1idbne, Nitrogen-containing hrt^ compounds, such as 2-pyrroiidoiie, 1, 
3-dimethyl imidazolidinone, and ep^lon caprolactam, SulphurnDontaining compoimds, such as amines; such as 
monoethanolamine, di^hanolamine, and trietiianolamine, a sulfolane, and thiodiethanol, propylene carbonate, etiiylene 
carbonate, gamma-butyrolactone, etc. can be used, these, solvents are independent in water - or it can be used, mixing 
more than one. 

[01 10] As for the class and presentation ratio of the optimal water-soluble organic solvent used with the pretreatment 
liquid of tfiis invention, it is desirable to be dioseh according to other irigredients used for pretreatment liquid. Since 
tiie compound to which the solubility of recording ink, such as a cationic high molecular compound^ and dispersibility 
are made to fall especially in this invention is used by high coricentration, it is important to secure the solubility of the 
compound. 

[01 1 1] Especially a desirable fliirig in tfiese A dietiiylene glycol, tluqdietiianol,,PoIye%^ glycols.200::600, . ^ , / 
tnetiiyrehe glycol, To a glycerol, 1 arid 2, and 6-, KISAN triol, 1 and 2, 4.butane triol, PETORI oar, l,5-pentanedi6l, a 
N-metiiyl-2-pyrrolidone, tfie solubility of tfie compound which iiisolubilizes [ high molecular compound / cationic ] by 
being N-hydroxyethyl pyrrolidone, 2-pyrrolidone, 1, and 3-dimethyl imidazolidinone, and using tiiese - it can maintair 
~ dependability - it is high and pretreatment liquid can be given to a recorded material . 

[01 12] If an image is formed fccm breathing out recording ink as a drop and making it adhere to a recorded material 
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after it is desirable to make the pretreatment liquid of a recorded material contain monohydric alcohol furthermore, it 
can.preVentvgenerating of the spreading unevenness by foaming of the pretreatment liquid of a recorded material etc. bj 
that cause and ^ves the pretreatment liquid of the recorded material in contact with a recorded material, the image 
which has uniform concentration can be obtained. 

[01 13] Since the pretreatment liquid of this invention is using water and a water-soluble solvent as the main scrfvent, it 
has a bad influence neither on the wettability of the recorded material and recording ink with which pretreatment liquid 
was given, nor permeabili^. Therefore, even if it performs high-speed record, good image quality can be acquired. 
Moreover, the varibus components which constitute the pretreatment liquid of this invention are stable, and also after 
saving at a long period of time, change is not produced at all in the property. 

[01 14] Furthermore a surfactant can be contained in the pretreatment liquid of the recorded material of this invention. 
If recording ink is made to adhere to a recorded material after ^ving the pretreatment liquid containing cationic resin 
and a surfactant to recorded materials, such as a regular paper, since irregular ***^ by distribution of the surface azing 
compound of a recorded material will decrease, it is the high definition which excels [ ring / feather ] iii the 
repeatability of a thin line etc. few, and does not have a color bcwmdary blot, and an image with high image 
cpncaitration is obtained. This is considered to be for color material's insolubilizing and stopping near the fh)nt face of 
a recorded material while recording ink permeates a recorded material at homogeneity. 
[01 1 S] As a surface active agent, as an example, sodium dodecylbenzenesulfonate. Anionic surfactants, such as 
ammonium salt of lauryl acid sodium and polyoxyediylene-alkyl-ether sulfate, Chlorination 
disteaiyldimethylben^lammonium, stearyldimethylb«i^lammonium chloride, Stearyldimethylbenzylammonium 
chloride, stearyl chloride trimethylammonium, Chlorination celyl trimethylanunonium, chlorination millimeter still 
dimethylbenzyl ammonium, A benzalkonium chloride, ethyl-sulfiiric-acid lanolin fatty-add aminc^ropyl ethyl 
dimethylannmonium. Amphoteric surface active agents^ such as cation system surfactants, such as chlorination 
JIDESHIRU dim^hylannmonium, and an imidazoline derivative, Polyoxyethylene alkyl ether, polyoxyiethylene alkyl^ • 
phenyl ether, Polyoxyethylene alkyl ester, polyoxyethylene alkylamine, Polyoxyethylene Jillq^lamide, pdyocyethylene^ 
projpylene block polymer. The Nonion system surfactants, such as a soibitan fatty add ester, polyoxyethylene sorbitan 
fimy add ester, and an ethylaieoxide additive of acetylene alcohol, a fluorochemical surfactant, etc. are mentioned. • rK 
[0116] As a content of tfie surfactant in pretreatment liquid, 0.1 - 50 % of the weight is diwirablei Moreover- t^espwall^ 
in order to secure the homogendty of pretreatment liquid, a cationic surfece active agent is desirable among surface - 
active agaits. Thereby, while raising the wettability on recording ink and the front face of a. recorded material/the 
image which is high definition and was excdlent in the waterresistii^^ .... 
obtained, as a cationic surfactant - lo - a netw(MrkD46 ahd lo - Network LEC, SEKURIRU VN, SANSUTATTO - i 
1200, SANSUTATTO KT-305C, a cation G-50, and lo— network RK-15 (above Sanyo Chemical Industries, Ltd. 
make) etc. is mentioned. 

[01 17] The place which examined Ae permeability of the recording ink to recorded materials^ siibh as a regular paper. 
By using the pretreaUnent liquid ctf the recorded material containing the cation student high molecular compwnd who 
reduces the solubility of the spedfic surface active agent exfvessed with graeral formula [ oifa publication ] (6) - (II) 
to the above-mentioned (51) term, and tiie cdoring matoial in rearfding ink, or dispersibility The image which is the 
high definition which the permeability of the recording ink to a recorded material can improve, and can stop a Color on 
a reicx)rded material fiiiont face, excels [ ring / featho- ] in the repeatability of a thin line etc. few, and does not have a 
color botmdary blot, and was excellent in the water resisting property with high image cohcentraticm is obtained. At 
riiis time, it is desirable to make into 90 or less degrees the contact angle of tfie recording ink which adheres to the 
recorded material after pretreatment liquid grant of a recorded mat^al espedally , and it is still more desirable that the 
surface tension of recording ink considers [ the surface trasion of the pretreatment liquid of a recorded material ] as 20 
- 40 mN/m by 40 - 60 mN/m . 

[01 18] Furthermore, according to this invention, when the permeability of the recording ink to a recorded material 
improves, the fixing quick dry rate of an image becomes quick, and, tha^eby, high-speed record can be performed. If 
this niakes recording ink adhere to a recorded material after giving the pretreatment liquid of the recorded material 
containing the cationic high molecular compound to which the solubility of the above-mentioned spedfic surface activi 
agent and the coloring material in recording ink or dispersibility is reduced to recorded.materials^ such as a regular - , 
paper, since its irregular * * ** by istribution brthe surface sizing compound of a recorded material will decrease, it is 
considered to be for a coloring material's insolubilizing and stopping near flie firont face of a recc^ded material vMe 
recording ink permeates a recorded material at homogeneity. 

[01 19] As a content of the surfactant expressed with above-mentioned general formula (6) - (1 1) in the pretreatment 
liquid ofa recorded material, 0.1 - 10%ofthewdghtismorepreferably good 0.1 to 50% of the wdght. Moreover 
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benzalkonium chloride salt of the cationic surface active agent expressed with a general formula (6) especially among 
sairface active agents is desirable. By this, the wettability on recording ink and the front face of a recorded material can 
be raised more, it can osmosis speed up [ of the recording ink to a recorded material ] more, and the image which is 
high definition and was excellent in the water resisting property with high image concentration is obtained, and high- 
speed record CEd be perfbrmcd. 

[0120] the pretreatment liquid of this invention - a surfactant - and/or, it gets wet, and an accelerator can be added anc 
used. In this case, it is desirable to raise the wettability to the grant means used in order that that surface tension may hi 
adjusted to 40 or less mN/m by coincidence and may give a recorded material and pretreatment liquid to it. Since 
pretreatment liquid adheres to a recorded material by raising wettability at homogeneity, it becomes possible in the 
sniall amount of grants to raise image quality. Moreover, uniform spreading to a recorded material becomes easy by 
raising the wettability to liquid grant means, such as a rubber roller and a metal roller. . ' 

[0121] Although it gets wet other than a surfactant in order to adjust surface tension as mentioned above, and an 
accelerator can be added As solvents other than a surface active agent being concrete, the diethylene-glycol 
monophenyl ether, Ethylene glycol monophenyl ether, ethylene glycol monoallyl ether. The diethylene-glycol 
monophenyl ethw, the diethylene-glycol monobutyl ether, Alkyl and aryl ether of polyhydric alcohol, such as the 
propylene glycol monobutyl ether and the tetraethylene glycol chlorophenyl ether, 1,6-hexanediol, 1,5-pentanediol, 2- 
ethyl >1, 3-hexandiol, 2, 2, 4-trimethyl -Lower alcohol, such as polyhydric alcohol, such as 1, 3-pentanediol, 2-ethyl -1. 
and 3-hexandiol, a polyoxyethylene polyoxypropylaie block copolymer, ethanol, and 2-propanol, is mentioned. 
However, if it dissolves into pretreatment liquid and can adjust to desired physical properties, it will not restrict to this. 
[0122] Moreover, m the pretreatment liquid of the recorded material of this invention, it is desirable to add binder resin 
for the reason on a fixing disposition. As binder resin, acrylic resin, vinyl acetate system resin, styrene-butadiene 
system resin, vinyl chloride system resin, acrylic-styrene resin, butadiene system resin, styrenc resin, etc. are 
mentioned. 

[0123] Furthermore, in the pretreatment liquid of this invention, it is desirable to contain 0. 1 - 5% of the wdght of 
antiseptics and/or an antifungal agent. Since pretreatmrat liquid is given making a recorded material contact^ a 
contamination causative agent like paper powder is easy being mixed, pretreatment liquid is deteriorated, and the 
coating weight change by deterioration and the fall of Ae image quality improvement effect itself may be done; Then, 
pretreatment which can act on stability for a long period of time can be obtainedvby adding 0.1 - 5% of the. weight of 
preservation from decay and an antifungal agent. As a preservation-frdmi^decay antifungal agent, sodium benzoate, 
pentachlorophenol sodium, 2-pyridine thioH-oxide sodiunii sodium sotbate, sodium-dehydroacetate, 1, and 2- ^ ' - 
JffiENJISO thia2oline-3-ON (the pro cheating on the fare CRL of ABISHA, the pro cheating on the fare BDN, pro 
cheating on the fare GXL) etc. can be used. AtlessthanO.l % ofthe weight, the preservation fh>m decay and ' 
f.-antifimgal effect of an addition are inadequate, arid v/hen [ than 5 % ofthe weight ] more, it reduces image quality. 
[01 24] As for thei^pH value -of pretreatment liquid, being mostly maintained at neutrality is desirable. Althwigh a pH 
value is desirable in the semantics which suppresses corrosive [ the ] when maintaining at the range of 8-1 1 uses 
stainless steel and nidccl as a liquid grant member, the solubility of cation resin has the high fidd where a pH value is 
general comparatively low, and is desirable from both balance. [ ofthe field near naitralily ] In order to adjust the pH 
value of pretreatment liquid to a desired value, in pretreatment liquid, ttie carbonate of alkali metal, such as the 
hydroxide of alkali metals, such as amines, such as diethanolamine and triethanolamine, 'a»ttthiurn: hydroxidei a sodium 
hydroxide, and a potassium hydroxide, ammonium hydroxide^ the 4th class ammcMiium hydroxide, the 4th class 
phosphonium hydroxide, a lithium carbonate, a sodium carbonate, and potassium carbonate, etc, can be added. 
[0125] In addition, in order to improve the lightfestness of ah image, an ultraviolet ray absorbent, an antioxidant, etc. 
cari also be added in pretreatment liquid. As an ultravidet-rays inhibitor, various kinds of benzotriazol systems, a 
salicylate system, a benzophenone system, a cyanoacrylate system, a benzofiiran derivative, a permutation acrylonitrile 
isystem, a permutation-N-phenylamino ethylene system, a pyrone system, methylene malonic ester, cinnamate, a 
phenyl-salifcylate system, a hindered amine system, etc. are mentioned suitably. As an antioxidant, various kinds of 
phenol systems, a sulfiir system, a phosphoric-acid system, a naphthol system, HINDATO phenols, p 
phenylenediamines, hydroquinone, organosulfiur compounds, organic phosphorous conipounds, a HINDATO amine, a 
chroman system, a SUPIRO in out system, a hydrazine, etc. are mentioned suitably. These ultraviolet-rays inhibitor 'an( 
the anti-oxidant may be added as an emulsion in order to raise diq)arsibility . 

[0126] Next, recording ink is explained. There is no need that the recording ink which can be used for this invention is 
not necessarily water recording ink. Moreover, it is the description to give the pretreatment liquid which contains in 
high concentration the compound to w*ich Ae diqjersibility of recording ink and solubility are reduced to a recorded 
material, and this invaition does not have the need that Ae compound of ionicity is included in recording ink, either. 
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However, an anionic color or an anionic pigment is used for current and the common recording ink for ink jets as 
aboye-mentioned. Although the presentation of the recording ink used was not limited in this invention, as for 
efFectivehess, it is laigest to use in the combination of the recording ink uang an anionic color material generally used 
and the pretreatment liquid containing a cationic compound. 

[0127] The anionic components in recording ink are an anionic color, the pigment distributed with the aniomc 
dispeiisant or a color, the pigm«t which has an anionic radical, and at least one coloring agent chosen from an anionic 
coloring particle. Since it has the anionic radical as a functional group in the coloring agent or the anionic component is 
sticking to a coloring agent, by the reaction of an anionic component and cationic resin, the coloring component in 
recording ink can be efficientiy limited to a recorded material surface, and, therefore, various image quality 
improvement effects, such as improvement in image concentration, strike-Arough concentration reduction, and a 
feather ring, boundaiy blot prevention, are acquired. 

[0128] As recording ink used for the record approach of this invention As a color, it sets to a Color Index; Acid dye,.a 
substantivity color, reactive dye. The water soluble dye classified into the food color. More specifically as acid dye and 
the food color C. The I. acid . yellow 17, 23, 42, and 44, 79,142;C.I. acid . red 1, 8, 13, 14, 18, 26, 27, 35, 37, 42, 52, 
82, 87, 89, 92, 97, 106, 111,1 14, 115, 134, 186, and 249, 254, the 289;C.L acid . blues 9, 29, 45, and 92, the 249;C:L 
add . blacks 1, 2, 7, 24, and 26, the 94;C.L hood . yellow 3, the 4;CI: hood . red 7 and 9, 14;C.Lhood . blacks l and 2; 
[0129] As a substantivity color C. The I. direct . yellow 1, 12, 24, 26, 33, 44, and 50, the 86,120,132,l42,144;C.I. 
direct . red 1, 4, 9, 13, 17, 20, 28, 31, 39, 80, 81, and 83, 89,225,227; C. I. direct . Orange 26 and 29, 62,102; C. The I 
direct . blues 1, 2, 6, 15, 22. 25, 71, 76, 79, 86, 87, and 90, 98,163,165,199,202;C.L direct . blacks 19, 22, 32, 38, 51, 
56, 71, 74, 75, 77, 154, and 168, 171; 

[0130] As basic dye C: The 1. BASIC . yellow 1, 2, 1 1, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 36, 40, 41, 45, 49, 51, 
53, 63, 64, 65, 67, 70, 73, 77, and 87, 91; C. The 1. BASIC . red2, 12, 13, 14, 15, 18, 22, 23, 24, 27, 29, 35, 36, 38, 39; 
46, 49, 51, 52, 54, 59, 68, 69, 70, 73, and 78, 82,102,104,109,1 12; C. The L BASIC . blues 1, 3, 5, 7, 9, .21, 22, 26, 35, 
41, 45, 47, 54, 62, 65, 66, 67, 69, 75, 77, 78, 89, 92, 93, 105, 117, 120, 122, 124, 129, 137, 141, and 147; 155; G. 1 
BASIC, blacks 2 and 8; 

[0131] As reactive dye C. The L reactive . blacks 3, 4, 7, 1 1, and 12, 17; C. The I. reactive . yellow 1, 5, 1 1, 13, 14, 20^: 
21, 22, 25, 40, 47, 51, 55, and 65, the67;CI reactive ; fed 1, 14, 17r25,•26^:32;^37, 44, 46, 55, 60, 66:;74i.79, ahd.96v 
97; C. The L reactive . blues 1, 2, 7, 14, 15, 23, 32, 35, 38, 41, 63, and 80 and 95 grades can be u^^ ; . : • 

[0132] Especially in tiiis invmtion^ anionic add dye and ah anionic substantiiaty color c^^ Moredv^, it 

is also dearable to use the color developied for ink jets, and it is Projetmade from ABISHA as such a color,^for • :> 
example. FastBlack2, Projet Fast Cyan2, Projet FastMagenta2, Projet Fast Yellow2 etc. is mentioned. ' " ' - 

[0133] Also wheii the image recoixling approach of this invcaition and pretreatment liquid applied not only the 
recording ink that makes a color color material but a pigment to the recording ink made into color materia) , big 
effectiveness was observed in respect of improvement in image quality etc. An inorganic pigmoit and an org^c . 
pigment can be used espedally for the pigment used for this inventior^ ^ 

[0134] in addition to titanium oxide and an iron oxide, as an inorganic pigment, tiie carbon black manufactured by 
well-known approaches, sudi as the contacting method, the fiimace method, and thermal can be used. Moreov^, as 
an organic pigment, an azo pigment (an azo lake, insoluble azo pigment, a disazo condensation pigment, a chdate azo 
pigment, etc. are included), polycyclic type pigments (for example, a phthalocyanine pigment, a ♦ * RIREN pigmrat, a 
** RINON pigment, an anthraquinone pigment, a quinacridone {Hgrnent, a dioxazine pigment, a thioindigo pigment, an. 
isoindolinone pigment, a kino FURARON pigment, etc.X color chelates (for exaihpie, a basic dye mold didate, an 
acid-dye mold chelate, etc.), a nitro pigment, a nitrpso pigment, aniline black, etc. can be used. 
[0135] Concretely, as an object for black, organic pigments, such as metals, such as carbon black (C. 1. pigment black 
7), such as furnace black, lamp black, acetylene black, and channel black, or copper, iron (C. I. pigment black 1 1), and 
titanium oxide, and aniKne. black (C. I/pigment black IX 

[0136] As an object for colors, concretdy The C J. pigment yellow 1 (fast yellow G), 3, 12 (Diarylide Yellow AAA), 
13, 14, 17, 24, 34, 35, 37, 42 (Synthetic Ochre), 53, 55, 81, 83 (Diarylide Yellow HR), 95, 97, 98, 100, 101, 104, 408, 
109, 110, 117, 120, 138, 153;C.I. pigment Orange 5, 13, 16, 17, 36, and 43, tiie 51;C.L pigment red 1, 2, 3, 5, 17, and 
22 A (brilliant farce toss caret), 23, 3 1, 38, 48:2 (Permanent Red 2B (Ba)), 48:2. (Permanent Red 2B, (calcium)) 48:3 . 
(Permanent Red 2B (Sr)), 48:4 (Permanent Red 2B (Mn)), 49:1, 52:2, 53:1, 57:1 (brilliant carmine 6B), 60:1, 63:1, 
63:2, 64:1, 81 (rhodamine 6G lake), 83, 88,101 (red oxide), 104, 105, 106, 108 (cadmium red), 112, 114, 122 
(Quinacridone Magenta), 123, 146, 149, 166, 168. 170, 172, 177, 178, 179, 185, 190, 193, 209, the 219;CJ. pigment 
violet 1 (rhodamine lake), 3, 5:1, 16, 19, 23, 38, the CJ. pigment blues 1, 2, and 15 (copper phthalocyanine blue RX 
There are 15:1, 15:2, 1 5:3 (copper phthalocyanine blue E), 16, 17:1, 56, 60, 63;CJ. pigment Green 1,4,7,8, 10, 17, 
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and 18, and 36 grades. 

[0137] What has the good water and the compatibility among these pigments is used preferably. 0.05 to 10 micrometer 
or less are 1 micrometer or less desirable still more preferably, and the particle size of a pigment is 0. 16 micrometers O) 
less most preferably. Moreover, the addition of the pigment as a coloring agent in ink has about 0.5 - 25 desirable % of 
, the weight, and it is about 2 - 15 % of the weight more preferably. 

[0138] As for these pigments, what was distributed with the anionic dispersant is desirable. As an anionic dispersant, a 
polyaciylic acid, polymethacrylic acid, and aaylic-acid-acrylonitrile copolymer, A vinyl acetate-acrylic ester 
copolymer, an aciylic-add-acrylic-acid allqrl ester copolymer, A styrene-acrylic-add copolymer, a styrene- 
methacrylic-acid copolymer, A styrene-aciylic-acid-acrylic-acid alkyl ester copolymer, a styrene-methacrylic-add- 
aaylic-acidalkyl ester copolymer, A styrene-alpha-metiiyl-styrene-acrylic-add copolymer, a styrene-alpha-methyl- 
styrene-aciylic-add copolymer-aciylic-acid alkyl ester copolymer, A styiene-maleic-acid copolymer, a vinyl . 
naphthaleneHmaleic-acid copolymer, A vinyl acetate-ethylene copolymer, a vinyl acetate-fatty-acid vinyl ethylwie 
copolymer, a yinyl acetatCHnaleate copolymer, a vinyl acetate-crotonic-acid copolymer* a vinyl acetate-acrylic-acid 
copolymer, etc. are menticmed: The well-known anionic di^)ersant used for ac^usting convenli(»a]iy well-known 
pigment dispersion liquid besides these can be us^. 

[0139] the desirable voice of this invention - if it depaids like, the wei^t average molecular weight of these 
copolymCTs will be 3,000-50,000 - desirable - more - desirable -5,000-30,000 - it is 7,000-15,000 most pnsferably. 
The addition of a dispersant makes stability distribute a pigment and **** addition may be carried out in the range 
which does not make other e£fectivenf«is of this invention lose. As a dispersant, the range of 1:0.06-1 :3 is desirable, an( 
the range of it is 1:0.125-1:3 more preferably. It is desirable to be added by ink as pigment dispersion liquid which'the 
pigment made disttibute a pigment in an aquosity medium with a dispersant, and were obtained in these cases. 
[0140] In addition, the fhmt fece of a pigment (for example; carbon) is processed by resin etc., and the graft pigment.^ . 
whose distribution was enabled underwater, the processing pigment whose distribution added functionali'groups, such : • 
as a sulfone radical and a caiboxyl group, to the front face of a pigment (for example carbon), and was wiabled 
underwater can be used. Moreover, a microcapsule may be made to include a pigment and this pigmoit may be ihade 
into \n*at can be distributed underwater. 

[0141] The recording ink which made the pigment distribute with the anionic surfactant otherthan .an;ab<*ve*mfentionec 
macromoleciile dispersant is also desirable to the record approach orthis invention..For example, an oleyl add and its 
salt,alauryl add and its salt,: behenic add, and its sdt. Fatty: adds, such as stearin acid and its s^t» and the salt of 
those, a dodecyl sulfonic add, and its salt, A DESHIRU sulfonic add and its salt> an all^l sulfonic add, its salt, a 
lauiyl sulfate, Alkyl-sulfuric-add esters, dodecylbenzenesulfonic add, and ite^ ' ^ 

Alkylbenzene sulfonic add arid its salts, such as lauryl benzenesulfonic add and its salt, Dialkyl sulfo sucd'nic add. . 
such as dioctyl sulfo sucdnic add and its salt, dihexyl sulfo sucdnic add, and its salt, and the salt of those. Aromatic . 
senes anion system surfactants, such ais a riaphthy! sulfonic add and its salt, a n^hthyl cari)oxylic add. and itS salt; A 
pigment can be distributed using fluorine system anionic surfactants, such as a fluorination alkyl caiboxylic add and it- 
salt, a fluorination al^rsulfcmic ad^ and its salt, etc., and it can usefor 

[0142] Pigments, such as cartwn, and the diazonium compound which has a hydrophilic group moreover, by radical 
reaction Cany out covalent bond of the direct hydrophUic group to a pigment, or only the front face of pigments, such 
as carbon, by oxidaticMi reaction The recording ink using the pigment which gave ionidty by the surface <iualification 
reaction of the pigment itsdf, such as introdudng a caiboxylic-add radical, or makuig a pigmmt and an deum react 

and mtrodudng a sulfonic group into a pigmart front face, without using a dispersant is recording ink 
advantageous although the effectiveness of this inventionis acquired. 

[0 143] Aldioug^i there is espedally no limit in &e particle size of a fngment v**en using the recording ink which 
distributed the pigment, it is desirable in this invention to use the pigment ink of the partide size whose maximum 
frequency is 20-l50nm by maximum number conversion, tf partide size exceeds l50nm, the pigment-content powder 
stability as recording ink becomes [ it not only worsens, but/ the regurgitation stabUity of recording ink also 
detenorates and / image quality, such as image concentration ] low and is not desirable. Although high image quality is 
also, acquired when the preservation stability of recording ink and the injection property in a printer are stabilized by 
particle size in leiss than 20nm aad it uses prelreatment liquid, it becomes complicated distributed actuation and . . . 
dassification opmdng to make even a partide size'fine such distribute, and it becomes difficult to manufacture 
recording ink economically. 

[0144] As a mode of still more nearly another recording ink applicable to the record approach of this invention, the 
recording ink which the coloring resin particle suspended can be mentioned. A coloring lesin partide colors styrwie- 
acryhc resin, polyester resin, polyurethane resin, etc. with &t dye, a disperse dye, or a pigment An anionic coloring. 
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particle can obtain the recording ink which suspended water on the solvent object made into a subject by forming the 
part whith is equivalent to the husks of a particle by the resin which has the hydrophilic property of polyaciylic acid 
polymethaciylic add, etc., or suspending with the surfactant which has ionicity, such as a reactant surfactant. 
[0145] The resin emulsion of negative electrification may be added to the recording ink used for the record approach oJ 
this invention. By making recording ink contain the resin emulsion of negative electrification, with pretreatment liquid 
not only color material but a rean emulsion controls osmosis in the interior of a recorded material of coloring 
compwiaits, such as a lifting and color material, for remarkable thickening and agglutination, and has the efFectivoiess 
which promotes fixing to **-ed material further. Moreover, depending on the class of resin emulsion, a coat is formed " 
on •*-ed material, and it has the effectiveness of also raising the scuff resistance of printed matter, lightfastness, and a 
water reasting pr(q)erty. 

[0146] A continuous phase is water and a resin emulsion means the emulsion whose disposed phases are the following 
. resinoiisprindples: As a resinous principle of a dspersed phase, acrylic resin, vinyl aw^ 
butadiene systwn resin, vinyl chloride ^stem resin, aciylic-styrene resin, butadiene system resin, styrene resin, eto. are 
raised. 

[0147] As for this resin, according to die desirable mode of this invention, it is deaiable that it is a polymer having a 
hydrophilic part and a hydrophobic part; Moreover, although it is not limited espedally as long as the particle diameter 
ofthese resinous prindples forms an onulaon, about ISOnmorless is desirable, andis about S-IOOnm more 
preferably. 

[0148] These resin emulsions can be d>tained by mixing a resin particle in water with a surfactant by the case. 
[0149] As a commerdal resin emulsicm, the micro gel E-1002, E-5002 (a styrene-acrylic rean eihulsion, Nippon Paint 
Co., Ltd. make), BONiCOTO 4001 (an acrylic resin emulsion, Dainippon Ink & Chemicals, Inc. make), BONKQTO 
5454 (a styrene-acrylic resin emulsion, Dainippon Ink & ChemicalSi Inc. make), SAE-1014 (a styrene-acrylic resin 
emulsion, Nippon Zeon Co., Ltd. make), SAIBI Norian SK-2()0 (an acrylic resin emulsion, SAH>EN CHEMICAL - > 
DSIDUSTRY CO., LTD. make), etc. are mentipried. 

[0150] It.is 1 - 25% of the wdght of die range preferably [ a resin ernulsion / adding so thatAe resinmis prindple may 
beowne 0.1 - 40% of the weight of recording ink ] among recording ink, and more preferably, 

[0151] When recording ink is water solubility, a hydrophilic high molecular- compound. can bis added-in the recording s 
ink used for the record approach of this invention, and ^the dfectiveriess which promotes the dispersibilily of recording " 
ink and a soluble fall vwth the pretreatineait liquid contaimiig a cationic compound can be acquired by adding an anioni.^ 
water soluble polymer compound espedally to it- ■ . • . . . ... . . . • 

[01 52] As a hydrophilic high molecular compound which can be added to recording ink By the natural system, gmn 
arable, TQRAGANGAMU, good AGAMU, karaya gum. Vegetable rhacromolecules, such aslocust bean gum, aiabino-^ 
GARAKUTON, pectin, and KUINSU seed stanch, Seaweed systeni giarit molecules, such as an alginic add, a 
carrageenan, and an agar, gelatin, casdn, A microorganism system giant molecule or shellacs, such as animal system i 
giant molecules, sudi as albumin and a collagen, xanthene gum, and a dextran etc., By the semisynthesis ^stem, 
methyl cdlulose, ediyl cellulose, hydroxyethyl cdlulo^ Fibrin system nia^ 

hydroxypropylcdlulose and a carboxymethyl cdlulose, Starch system macromolecules, such as sodium carbo^^ethyl 
starch and sodium stardi phosphate. Seaweed system macromolecules, such as sodium alginate and prt^lene gly«4 
alginate. By the pure composition system, ^nyl system macromolecules, such as polyvinyl alcohol, a polyvinyl 
pyn-olidone. and pdyyinyl mediyl ethor. The polyaciylamide non-constructing a bridge, polyaciylic acid, and ite alkali 
metal salt. Acrylic rean, such as water-soluble styrene acrylic resin, water-soluble styrene maleic resin. The alkali- 
metal salt of water-soluble vinyl naphthalene acrylic resin, water-soluble vinyl n^hthalene maldc re^n, a polyvinyl 
pyrrolidone, polyvinyl alcohol, and beta-naphthalene sulfonic-add fonnalin condensate etc. is mentioned. 
[0153] Moreovo-, a recording ink constituent may contain sugar. As an example of a saccharide, monosaccharide, 
disaccharide, oligosacdiaride (trisaccharide and teirasaccharide are included), and polysaccharide are raised, and a 
glucose, a mannose, a fructose, a ribose, a xylose, arabinose, a galactose, a maltose, a cellobiose, a lactose, a sucrose, 
trehalose, a maltotriose, etc. are raised preferably. Here, polysaccharide means the sugar of a wide sense and sun)ose 
that It uses for the semantics containing the matto- which exists in natureas, such as alpha-cyclodextrin and a cdlulose 
widdy. ' 

[01 54] Moreover, as a derivative oiT these sacchaiides, they are die reducing sugar (for example, sugar-alcohol (general 
formula H0CH2(CH0H) nCH2 it is expressed with OH (the integer of n=2-5 is expressed here.).), oxidization sugar, 
amino add (for example, aldonic add, uronic add, etc.), a thio add, etc. are raised.) of the above mentioned 
saccharide. Espedally sugar-alcohol is desirable and maltitol, sorbitol, etc. are raised as an example, the content of 
these sacdiarides - a recording ink constituent - 6.5 - 30% of the wdght of the raiige is preferably suitable 0.1 to 40% 
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of the weight. 

[0155] Gsiaosis accelerators, such as a surfactant, can be added in the recording ink used for the record approach of thi 
invention, the surface tension of recording ink can be adjusted to it by that cause, and the regurgitation stability of 
recording ink can be improved by improving the permeability over a recorded material and raising the wettability of 
recording ink to the head member of an ink jet printer. 

[0156] Especially the recording ink that raised the permeability over a recorded material fits high-speed record. By the 
Inkjet record approach of not using conventional pretreatment liquid, when the permeability of recording ink was 
raised, it was easy to produce the strike-through of recording ink^ and a feather ring, but by using the record approach 
of this invention, when high-speed record is carried out at a reguiar paper using the recording ink which raised . • 
permeaibility remarkably, a strike-through and a feather ring can be prevented. 

[01 57] Although especially the surface active agent that can be added to die recording ink used for the record approach 
of this inventi on is not limited, as an anionic surface active agent, the dodecylbenzenesulfonic acid sal^ a lauryl sulfate 
polyoxyethylene-alkyl-iether acetate, polyoxyethylene-alkyl-ether sulfate, dialkyl sulfo succinate, etc. are mentioned^ 
for example. 

[0158] As a nonionic surfactant, the acetylene derivative embellished with polyoxyethylene alkyl ether, 
polyoxyethylene alkyl ester, polyoxy^ylene scxbitan fatty add ester, polyoxyethylene alkyl phenyl ether, 
polyoxyethylene alkylamine, polyoxyetiiylene alkylamide, and an ethylene oxide radical, a polyoxyethylene 
polyoxypropylene block copolymer, a fluorochemical surfactant^ etc. are mentioned, for example. 
[0159] Penetrating agents other than a surfactant caii be added in order to adjust surface tension to recording ink. 
Mweover, as such a penetrating agent 2h^I -1, 3-hexandiol, 2 and 2, 4.trirnetiiyl -1, 3-p€»tanediol, Which polyhydrii 
alcohol, the dietiiylene-glycol moriophenyi ether. Ethylene glycol monophenyl etiier, etiiylene glycol monoallyl ether, : 
The diethylene-glycol monophenyl ether, the diethylene-glycol monobutyl etiier, Alkyl and aryl etha- of polyhydric v . 
alcohol, such as the propylene glycol mdnobutyl ether and the tetraethylene glycol chlorophenyl ether^;:Lower alcohol^i t 
such as a polyoxyetiiylene polyoxypn^ylene block copolymer; a fluorochemical surfactant, ethanol^ and 2-propanol, is< 
mentioned. 

[0160] Since desiccation of recording ink is prevented as a solvent of recording ink in order to make recording ink into 
desired physical properties although water is used as a principal component, the water-soluble or^ganic solvent shown 
a water-soluble organic solvent used for the pretreatmenMiquid of the above-rmentioiied recorded material, for ^^^^^^ i 
purpose for raising the dissolution stability of a.coloring agent.etc. can be used. As a water-soluble desirable organic 
solvent, espedally A dietiiylerie glycol, thiodiedianol, polyethyleiie glycols 200-600, triethylene glycol/To glycerol, 
and 2, and 6-, KISAN triol, 1 and 2, 4-butane triol, PETORI oar, 1,5-pentanediol, a N-metiiyl-2-pyrroIidone, N- v.^^ 
hydroxyethyl-2-pyrrolid(Mie, 2^pyrrolidone, 1, and 3-dimethyl imidazdidinone is mentioned, and the effectiveness hJv 
which was excdlent to prevention of the poor injection property by the high solubility of a coloring agent aild moisture^ 
evaporatioii is acquired by using these. . - 

[0161] Moreover, the additive for recording ink known conventionally can be added to the recording ink in this 
invention. For exarnple, as a preservatiori-from-decay antifiimgal agent, sodium boizoate, pc»tachloroph»iol sodium, 2 
pyridine tiiiol-1-oxide sodium, sodium scnbate, sodium-dehydroacetate, I, and 2-jroENJISO tiiia2oline-3-ON (the pro 
cheating on tiie fare CRL of ABISHA, the pro cheating on the fere BDN, pro cheating on tiie fare GXL) etc. can be 
used. Addition of pH regulator, a rusr-proofcr, etc. is possible not only in recording ink but pretreatment liquid. 
[0162] If a bad influence can be adjusted to »♦♦»**** and pH can be adjusted to die recording ink prepared as a pH 
regulator seven or more, the rnattar of arbitration can be used and tibe carbonate of alkali metal, such as the hydroxide 
of alkali metals, such as aniines, such as dietfaanolamine and triethanolamine, a lithium hydroxide, a sodium hydroxide, 
and a potassium hydroxide, ammonium hydroxide, the 4th class ammonium hydroxide, the 4th class phosphonium 
hydroxide, a litiiium carbonate, a sodium carbonate, and potasaum carbonate, etC: will be mentioned as the example, a 
chelate trial - as easy, ethylenediaminetetraacetic add sddiiim, nitrilotriacetic add sodium, hydroxyetiiyl 
ethylaediamine triacetic-add sodium, diethylraetriamine pehtaacetic add sodium, URAMIRU sodium diacetate, etc. 
are mentioned, for example. As a rusr-proofer, an add sulfite, a sodium tfiiosulfate, thiodiglycolic acid Amon, a 
diisopropyl AMMONHUMU nit light, pentaerythritol tetranitrate, a dicyclohexyl ammonium nit light, etc. are 
•mentioned, for example. 

[0163] ]h addition, kccofdihg'to tiie purposes, an ultravioiet ray absorbent, an iirfrared absorption agent, an antioxidant^ 
etc. can also be added. As an ultraviolet-rays inhibitor, various kinds of benzotriazol systems, a salicylate system, a 
benzophenoile system, a cyanoacrylate system, a benzofuran derivative, a permutation acrylonitrile system, i 
permutation-N-phenylamino ethylene system, a pyrone system, nietiiylene malonic ester, dnnamate, a phenyl- 
salicylate system, a hindered amine system, etc. are mentioned suitably. As an antioxidant, various kinds of phcriol 
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systems, a sulfur system, a phosphoric-acid system, a naphthol system, HINDATO phenols, p phenylenediamines 
hydroquinpne, organosulfur compounds, organic phosphorous compounds,, a HINDATQ amine, a chroman system a 
SUPIRO in out system, a hydrazine, etc. are mentioned suitably. These ultraviolet-rays inhibitor and the anti-oxidant 
may be added as an emulsion in order to raise dispersibility 
[0164] 

[Embodimrait of the Invention] Before it gives die pretreatment liquid of this invention to a recorded material and 
pretreatment liquid carries oiit desiccation solidification, the example of the equipment for realizing the image 
recording approach of this invention of drawing 1 explains die approach of accumulating which records an image with 
the recording ink containing color material. The example of equipment of drawing 1 is die recording device of the type 
which scans and carries out. image formation of the head for ink jet record. 

[0165] In pretreatment grant and the Inkjet recording device of drawing 1 , a recorded matraial 6 is sent out widi die 
feed roller 7, and pretreatment liquid 1 is thinly given to a recorded material by die grant roller 4. and die countCT roller 
5 at homogaidly. Pretreatment liquid is pumped up widi die pumping roller 3. and is given to the grant roller 4 by die 
tiiickness control roller 2 at homogeneity. A recorded material is sent to the writing scan section witfi die ink jet 
recording head 20, while pretreatment liquid is given. The form padi lengdi from die termination section (die A section 
in drawing) of pretreatmoit liquid grant actuation to die writing scan initiation section (die B section in drawing) can 
end grant of pretreatment liquid completely, when a recorded materiaT reaches-die writi^ng scan initiation section, since 
It IS set up for a long time dian die die lengdi of die feed direction of a recorded material . In diis case, since grant of 
pretreatinent liquid can be carried out before starting die scan for printing of die ink jet recording head 20 
conveying a recorded material 6 intermittehdy, die bearer rate of a recorded material can give it continuously in die 
fixed condition, and die unifomi grant of it without nonunifomuty is attained, to addition, in order to supply from diei 
cassette of an upper case, die recorded material by which die required recorded material of pretreatment in die example* 
of equipnert of dravying 1 is troubled if it is processed \^diedier diere is die cassette of die lower berdi to need is 
convenient aldiough a recorded material conveyance path is established for a long time. * 
[0166] Drawing 2 is anodier exainple of die equipmem for realizing the image recording approach of diis invention' It 
is die recording device of die type widi which die example of equipment of drawing 2 also scans and carries out image! i 
formation of the head for Inkjet record. Compared with die equipment of todngl,. it is die example made into;the y 
compact equiiiment configuration. A recorded material 6 is sent out widi the feed roller 7,. and pretreatinent liquid J is •>) 
diinly given to a recorded material by die grant roller 4 and.die counter roller 5 at homogeneity. Pretreatinent-liquid is- 
pumped up widi die pumping roller 3, and is given to die grant roller 4 by the diickmess controi roller 2 at homogeneity.* 
A recorded matenal is returned until a form head reaches a writing scan starting position again when die writing scan •> 
section widi die Inkjet recording head 20 was passed, it is sent until die fonm completed spreading of pretreatinent 
liquid, and a fonai completes grant of pretre^ent liquid while pretreatment liquid is ^ven. The completion of grant is 
detectable by establishing a well-known recorded inaterial detection means (not shown) near dieoudet of for exam^e^ 
prefreatment liquid grant equipment. This detection means is good also as a system configuration which corresponds 
die feed per revolution of the peripheiy of die conveyance roller of a recorded material to die die length of a recorded 
matenal by diere being not necessarily no need, inputting die information on the die lengdi of a recoitted material to a 
contiKdlo- befordiand, and controlling the rotational frequency of a motor. 

[0167] Aldiough die recorded material widi which pretreatment liquid was given is again conveyed in die writing scan 
location before pretreatment liquid carries out desiccation sdidification, in diis case, it doubles a scan and timing of th< 
Inkjet recording head 20, and is conveyed intermittendy. If die same padi as die padi sent when returning a recorded 
matenal is returned, die back end of a form will carry out reverse close to pretreatmoit liquid grant equipment, it will 
apply, and die fault of nonuniformity, a dirt, a paper jam. etc., etc. wiU happen, but when returning a form, a direction 
is changed m die recorded material guide 31. That is, when die backward feed [ a recorded material ] after giving 
preti^atment liquid to a recorded material, die recorded material guide 31 is made to move to die location of die dotted 
hne of drawing widi well-known means, such as a solenoid and a motor. Thereby, since a recorded rnaterial is 
conveyed in die location of die recorded material guide 34, a recorded material can be soiled or it can prevent ttiat a 
jam arises. 

[0168] As for a pretreatinent liquid grant process, it is dearable to carry out widi a fixed linear velocity of 20. - 200 
rnm/s continuously. For diis reason, in die ©cample of tWsequipimmt, if it sees about the recorded material of a ceitein 
sheet using die recorded material of a sheet, after ending die process which gives pretreatinent liquid to a recoided 
material about diat sheet, die process which records an image by die Inkjet record approach is b^gun. thus, in 
equipmeiit, since die rate of die rate of prctieatment liquid grant and image recording is not in agreement in almost all 
cases, a difteroice will be in time amount after pretreatnient liquid is given until an image is recoided in die recording 
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start section and the record termination section of the sheet. Also when this difference becomes quite large, rather than 
wlatep, the boiling point is high and contains the solvent of a hydrophilic property with a small vapor rate so much. WitJ 
the pretreatment liquid currently prepared by the moisture ratio near the amount which balances Ae moisture in the air 
in the environment which is using the printer Since the moisture evaporation from liquid is controlled reraaricably, the 
difference of the image quality produced in the recording start section and the record tennination section of a recorded 
material of a sheet can be made below into a level visually observable at least. 

[0169] In order to form an image after giving pretreatment liquid so that clearly also from the conv^ance process of 
the recorded material in this equipment, it is necessary to convey a recorded material with a means to contact recorded 
materials, such as a roller, koro, and a guide, in the recorded material with which pretreatment liquid was given in 
many cases. In such a case, if the pretreatment liquid given to the recorded material imprints to the conveyance membe 
of a recorded material, a failure will be produced in a conveyance function^ or dirt will be accumulated in it, and the 
problem that image quality will deteriorate will be produced. In order to prevent this problem, from an equipment ade, 
a means to make a guide into a corrugated plate, for example, to make die koro into the shape of a spur, or to use the 
front face of a roller as a water-repellent ingredient can be provided, and the generating m question can be mitigated. 
[01 70] However, it is essentially important for the pretreatment liquid given to the recorded material to change into the 
condition of it having been promptly absorbed by Ae recorded material as much as possible, and having dried 
seemingly. In order to attain this purpose, it is effective to make it liquid permeate a recorded material promptly, udng 
surface tensira of pretreatment liquid as 40 or less mN/m. It means that pretreatment liquid is absorbed by the recorded 
material, and do not mean having come to have dried seemingly, liquefied-among pretreatment liquid compounds, sud 
as moisture, evaporate, and it becomes impossible for "desiccation solidification** of claim 1 to keep a liquid ccmditibn 
above, and it solidifies it. Pretreatment liquid is absorbed by the recorded rnaterial by using the recording device with 
which pretreatment grant equipment and image recording equipment became a set as mentioned above about the 
pr^reatment liquid concerning this inv»tion, even if it is in the condition that it is dry seemingly, it is' ih the condition>; 
which pretreatment liquid is not solidifying, and ink-jet record can be performed and the amount of grants of . 
pretreatment liquid can improve image quality remarkably also in a very small amoimt. 

[0171] The example of the sequence for controlling actuation of equipment like drawing 1 and drawing 2 to drawing 3? ^ ^ g 
is shown. If the print conunand from host machines, such asa personal computer^is received,^, pretreatment grant andrv^ 
image recording equipment start a head deaning activity anda pretreatment liquid spreading activity to coinciderice, i^ t^ 
and when preparation is completed altogether, it wiU start record actuation.^ In this case, whether it is a part for twopr::^:j^ 
more scans even if it is a part for orie scan, or an image data transfer is'-l^page, it is not cared about Head cleaning andj €} 
injection check actuation are not necessarily required, Moreover, it is possible to process to parallel, such as not to 
perform sequentially head cleanirig, injection check actuation, and image data processing and image data transfer, and ^ 
to make coinddence start pretreatnient liquid spreading, head cleaning, injection chedc actuatiori, and image diata ^ 
processing and image data transfer etc. Thus, also when doing a pretreatment liquid spreading activity by processing 
pretreatment liquid spreading, head cleaning, injection check actuation, and image d^ processing and image data 
transfer to parallel, it is possible to cany out image recording, without hardly dropping the throughput of a printing 
recording device. 

[0172] After ^ving pretreatment liquid to a recc»rded material in the image recording approach of this invention, as a 
means to make adhere to a recorded material by making recording ink into a drop, and to form an image,- all the wdl- 
known ink jet record approaches are applicable. Although drawing 1 and the example of equipment of drawing 2 
showed the example of the ink jet record approach of the metiiod which scans a head, in the recorded material of a 
certain sheet, grant and image recording of pretreatment liquid can be simultaneously performed at uniform vdodty by 
using the Rhine-ized head. 

[0173] It is desirable, and tiie ink-jet record approach cannot be caught by the drive method of a recording head, but 
can also use the head of the mold using the piezoelectric-device actuator using PZT etc., the method on which heat 
energy is made to act, the actuator using electrostatic force, etc. on demand, and can also record with the dectric- 
charge control type head of a continuation injection mold espedally as an approach of making it adhering to a recorded 
material after giving to the recorded material of the pretreatment liquid in this invention, using recording ink as a drop. 
In the method on which heat energy is made to act, although it is made (tifficult to control injection of a drop free and 
dispersion in the image by a recorded materia! kind etc. tends to become large, these technical problrais are canceled 
by give pretreatrnent liquid to a recorded material, and the high definition which did not depend on a recorded material 
kind but was stabilized can be obtained. 

[0174] Although the example and the example of a comparison of this invention are shown below, this invention is not 
limited to these. In addition, the amount (%) of each component ^ven in an example is wdght % espedally when 
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unstated, 

[0175] After carrying out mixed stirring by the preparation» following recording ink formula of example 1 
«recordirig ink, it adjusted in the sodium hydroxide so that pH might be set to 10.5. Then, it filtered with the 
membrane filter of 0.1 micrometers of avenge apertures, and the recording ink constituent was obtained 
[0176] 

[Yellow recording ink 1] 

C. The I. add yellow 23 2 % of the weight N-methyl-2-pyrrolidone 10 % of the weight Polyethyl^ie ^ycol 200 15 % 
of the weight Diethylerie-glycol monobutyl ether 12 % of the weight 1,5-pentanediol 3 % of the weight Sodium 
benzoate 0.4 % of the weight Ion exchange water Residue [0 1 77] 
[Magenta recording ink 1] . 

e. Thel. acid red 52 1.5 % of the weight C.L acid red 254 1 .5 % of the weight N-methyl-2-pyrrolidone 10 % of the 
weight Polyethylene glycol 200 15 % of the weight Diethylene-glycol monobutyl ether 12 % of the weight 1,5- 
pentanedibl 3 % of the weight Sodium benzoate 0.4 % of the wei^t Ion exchange water Residue [01 78J . 
[Cyanogra recording ink 1] 

C, The I. add blue 9 1 .5 % of the wdght Projet Fast Cyan2 (product niade from AfilSHIA) 1.5 % of the weight N- 
methyl-2-pyrroIidone 1 0 % of the wdght Polyethylene glycol 200 1 5 % of the weight Diethylene-glycol mwiobutyl 
ether 12 % of the wdjght 1,5-pentanedicl 3 % of the weight Sodium benzoate 0.4 % of the wdght Ion exchange water 
Residue [0179] ' . 

[Black recording ink 1] 

C. I. hood black 25 % of the weight N-methyI-2-pyitolidone 10 % of the wdght Polyethylene glycol 20 15 % of the 
wdght Diethylene-glycol monobutyl ether 12 % of the wdght li5.pentanedipl 3 % of the wdght Sodium benzoate o!4 
% of the wdght Ion exchange waterResidue [0180] Preparation>> of «pretreatment liquid Stirring.mixingof the 
following constituept was carried ojxjy and cxample?of;pretreatment^^^^ ofia reconled^material^was^ip 
adjusted by triethanolamine so that pH^igKt*e s^^^ viscosity in this case was described in Table 1 . ' 

[Example of pretreatment liquid of recorded material 1] 

Cationic high molecular compound given in the above-mentioned (31) term 25 % of the weight (dicyandiamide resin, 
wdght average molecular Weight 7000 [about]) . • > ^. '-^^.r-.^^'.^y^i^-r^t^.^^^-,-^-^^ :. :i7^^:^t . 

Cationic monomer compound €- 1 (a counter ion is.a chlorine.ioh)*2 % of the, wdghtGlycerol 25 % of the vsreight 
Ethylene glycol 30 % of the weight Sodium benzoate 1 %;of the wdght Ion ,exchange.water When the viscosify^^^ . 
pretreatment liquid of **♦♦♦♦ was measured. with B mold rotational viscoin ifwas 1270 

inPa-s (25 degrees C). 

[0181] «pretreatment liquiiJ grant and image recording evaluation» When the pretreatment liquid containei^42 of the 
image recording equipment which sihows the above-mentioned pretreatment liquid 1 to drawing 1 was filled up and 
mariceting carried out copy paper (NBS Ricoh: whenever [ my paper < size ] 39s, air permeability 46 whenever [ s> 
and Xerox company:4024< size ] 32s. air permeability 21 s>) grant at the rateof linear^dodty 85 mm/s, it was the 
coating wdght of l8 - 3,2 g/m2. After giving pretreatm^t liquid, using yellow recording ink 1, Magenta recording ink 
1, cyanogen recording ink 1, and blade recording ink 1, by the print head 9 using the laminating PZT which carries out 
128 nozzle of the nozzle of Ae diameter of 28 micrometer about each color head, the image was formed by the pixe 
conastency of 600dpi by the frequency of 20kHz, and drop wdght 19ng, and observation of the following image 
quality and a cock ring was performed. 

[01 82] 1) printing of the solid image of black image concentration black recording ink - carrying out ^ the 
concentration of after desiccation and the solid image of black recording ink - a reflective mold color - a spectrum 
it measured witfi the colorimetiy concentration meter (product made from X-Rite). O, and 1.2-1 .44 took as O, and 1 ,45 
or more took less than 1.2 for X. ' . 

[0183] 2) A Magenta, cyanogen, and die line drawing image of tiie line breadtfi of 10 dots of black were formed in the 
solid image of yellow at the color boundary blot recorded material, respectivdy, and gerierating of a color boundary 
blot was observed by viewing; Generating of a color boundary blot was observed also about the case where cyanogen, 
yellow, and die line drawing image of die line breaddi of 10 dots of black are formed, respectively in die solid image ol 
die case where a Magenta, yellow, and die line drawing image of the line br<eadth of ,1 0 dots of black are similarly 
forined in die solid image of qranogen, respectivdy, and a Magenta. Wh« generating of a color boundary blot was 
hardly able to check visually, in a certain case, diere is [ goierating of a color boundary blot ] generating of a color 
boundary blot cleariy by *♦ and viewing a litde by O and viewing, and die ♦* case was estimated as x. 
[0184] 3) A Magenta, cymogea, ydlpw, and die line drawing image of die line breaddi of 10 dots of black were 
formed on die recorded material at the feather ring record mediuin, respectively, and the existence of a feadier ring was 
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observed. The case where generating cx)uld check cleariy a little by ** and viewing by O and viewing in a certain case 
if practically satisfactory on the level which cannot be visually checked although it can check when the case where it 
hardly accepts even if it observes with a 10 time magnifier is observed with an 0 and 10 time magnifier was made into 

X. 

[0185] When visual observation of the strike-through solid image is carried out fi-om a rear face, the boundary of a 
solid image aiid a white part is completely indefinite and there is no trouble in reading of a double-sided printing 
object, 4) 0, In die case of the level trouble does not almost have [ level ] the boundary of a solid image and a white 
part in reading of a double-sided printing object indefinitely, O, When the coloring agent of ** and a solidimage had 
fallen out to the rear face when not worrisome in reading of a double-sided printing object, although the boundary of a 
solid image and a white part is observed, and trouble was in reading of a double-sided printing object, it considered as : 
and judged. 

[0186] 5) Existenceof the cock ring in the cock ring solid section was observ^^^ When generating of a cock ring was . . 
hardly accepted also in a secondary color, some generating was accepted in O and a secondary color, but when the case 
where some cock ring is observed by O and monochrome in the case where generating is hardly accepted in one cdor 
was able to be cleariy accepted also in and nionochrome, it considered as x. The evaluation result was shown in 
Table 1. 

[0187] It evaluated like the ecample 1 using the same recording ink as an example 1, and image formation equipment 
except not using the pretreatment liquid of example of comparison 1 recorded material. The result was shown in Table 
1. 

[01 88] In order to compare with the image recording approach by prepaniti6n>> this invention of example of 
compari son 2 «pretreatment liquid, since [ with few amounts of a water-soluble oiganic solvent ] there were- many * 
moisture contents, the compound to which the solubility of the following recording ink and dispersibility are made to . 
fall produced the constituent (example of comparison pretreatment liquid 1) also with low visco^ty like;tfae example .1 • ''.^ 
by low concentration. 

[Example of comparison pr^eatment liquid 1] 

A cationic high molecular compound given in the above-nienidoned (3 1) term (dicyandiamide resin): ; . , / k 

1.5 % of the wdght Cationic moncwier compound C-1 (a counter ion is a chlorine ibn). 5 % of the weight (aycercrf^25 - i 
% of the weight Ethylene glycol 30 % of the weight Sodium benzoate h % of the weight Ion exdiange water When^the i& 
viscosity of die prctreatinent liquid of *♦♦♦** was measured with B.mold rotational viscometerbyJolqroK^iki:(Eo.v^^ 
Ltd., it was 5.6 mPa-s (25 degrees C). . : . , v. . ..uv.' ^ 

[0189] <<pretreatment liquid grant and image recording evaluation» When the pretreatment liquid container 42 bf the a 
image recording equipment shown in drawing 1 was filled up with the above-mentioned example of comparison ? : ' 
prietreatinent liquid 1 and it was ^ven to a commercial copy paper and bond papor at the rate of linear-vdodty 85 
mm/s like the example 1, it was the coating wdght of 2.6 - 3.0 g/ni2. After^ving comparison pretreatment liquid 1, 
the image was formed and evaluated like the example 1 using die same recording ink as what was used for the example < 
1. An evaluation resdt is shown in the example 2 of a comparison of Table 1. 

[0190] In order to give the pretreatmwit liquid other than the head for recording a discharge image for recording ink on 
the equipment of drawing 1 in order to compare with the image recording approach by example of comparison 3 this 
invention, the head of die same configuration as what carries out the regurgitation of a supply system and the recording 
ink, and the driver were formed. Signal processing and a drive syston are also changed and pretreatment liquid was 
given only to the part on which an image is recorded. The cassette which supplies liquid to the head for pretreatment 
liquid regurgitation of the equipment after the modification was filled up with die comparison pretreatment liquid I 
produced in die ©cample 2 of a comparison, grant of pretreatmeitt liquid witfi the roller in drawing 1 was not 
performed, but while the pretreatment liquid discharge head gave pretreatment liquid bniy to thepart in which an imagt 
is formed, the same recording ink as the recording ink used in the example 1 performed image recordings When die 
coating weight of comparison pretreatment liquid I at this time was seen about the image secticm. It was 10.5 g^m2. An 
evaluation result is shown in the example 3 of a comparison of Table 1 . 

[0191] In example of reference 1 this invention, evaluation at the time of making the amount of grants of pretreatment 
liquid into the former and this level was performed. In the equipment of drawing 1 , by putting the same pretreatment . 
liquid as an example 1 into the container of grant equipment, and controlling rotation of the thickness control roller 2 
and a pressure with other rollers, it adjusted so that the amount of grants of pretreatment liquid might become larger 
than ah example 1 . Except that it was made for the amount of grants of pretreatment liquid to become large, the image 
was recorded like the example.. The coating weight of comparison pretreatment liquid 1 at this time was 10.3 g/m2. An 
evaluation result is shown in die example 1 of reference of Table 1, If the coating wdght of pretreatment liquid exceed: 
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10 g/m2, a cock ring remarkable in paper will be generated, but in performing image recording (grant of pretreatment 
Wquijl) to coincidence only at one side, it has also produced curl remarkable in the paper after image recording. 
[0192] $tirring mixing of the preparation» following constituent of the pretreatment lifluid of an example 2 
<<recorded material:was carried out, cxaniple.of pretreahnentvliquid 2 o£a rec6rded:materi'al*wasrpipduced^'^ 
litjuto^hydrp^ ... . 

pxample of pretreatmentliqmd^of recorded m 

Cationic high molecular compound given in the above^entioned (33) term 15 % of the weight (counter ion chlorine 
ion : weight average molecular weight 3500) 

The cationic monomfer compound C-3 (a counter ion is a chlorine ion) 3 % of the weight Glycerol 20 % of the weight 
N-methyl-2-pyrrolidQne 20 % of the weight 1,6-hexanediol 15 % of the weight Sodium dehydroacetate 1 % of the* 
weight Ion exchange water When the viscosity of the pretreatment liquid of was measured with B mold 

rotational viscometer by Tokyo KeikL Co., Ltd. Jt was 850 m^ 

[0193] <<preti-eat3aiicnt liquid grant and image recording evaluatioii» When the pretreatment liquid container 42 of the 
image recording equipment which shows the abovcrmentioned pretreatment liquid 2 to drawing 1 was filled up like the 
example 1 and it gave a conrim^-cial copy paper and bond paper at the rate of linear-velocity 60 mm/s, it was the 
coating weight of 2,6 - 3.2 g/m2. After giving pretreatment liquid, it evaluated like the example 1 using the same 
recording iiik as the recording iiik used in the example 1 . A result is shown in the Table 1 example 2. 
[0194] In wder to compare with the image recording approach by preparation» this invention of example of 
comparison 4 «pretreatment liquid, the compound to which the solubility of the following recording ink iand 
dispersibility are made to fall was low concentration, and ahce [ with few amounts of a water-soluble oiganic solvent ] 
there were many moisture contents, viscosity as well as an example 2 was produced except having used tiie low 
constituent (example of comparison pretreatment liquid 2). 

[Example of comparison pretreatment liquid 2] ... 
Cationic high molecular compound given in the above^entioned (33) term 3 % of the weight (counter ion chlorine 
ion : weight average molecular weight 3500) 

Cationic mononier compoimd C-3 (a counter ion is a chlorine ion) 3 % of the weight Glycerol 10 % of the weight N-. . ' 
metfayl-2-^yrrolidone 10 % of tfie weight 1,6-hexanediol 5 % of the weight Sodium dehydroacetate I % o£tiie weight 
Ion exchange water When the viscosity of the pretreatment liqdd of *-^^1^*>«.was measured with B mold rotational - 
viscometer by TolgroKdki Co., Ltd., it was 7.9 mPa-s (25 degree . . . \ , v.Vv^^; 

[0195] «pretreatrQeait liquid grant and image rec(*ding evaluatioh» TTie prcteeatment liquid container 42 otA^^^ 
image recording equipment shown in drawing 1 like an example 2 was filled up with the above-inentioned example of - 
comparison pretreatment liquid 2, and rotation of the thickness control roller 2 arid a pressure with other rollers were 
adjusted so that coating wdght might be set to 2.9-3.0g/m2. After giving compariswi pretreatment liquid 2, the image 
was formed and evaluated like the example 2 using the same recording ink as what was used fw the example 2; An 
evaluation ^es^lt is shown in the example 4 of a comparison of Table 1 . 

[0196] In CMfder to give die pretreatment liquid other tiiari the head for recording a discharge image for recording ink on 
the equipnient of drawing I like the example 3 of example of comparison 5 comparison, the head of the same 
ccMifiguration as what carries put the regurgitation of a supply system and the recording ink, and the driver were 
formed. Signal processing and a drive system are also changed and pretreatment liquid was given only to the part on 
which an image is recorded. The cass^e which supplies liquid to tfie head for pretreatment liquid regurgitation of the 
equipment after the modification was filled up with the comparison pretreatment liquid 2 produced in die example 4 of 
a comparison, grant of pretreatment liquid with the roller in drawing 1 was not perfonned^ but while the pretreatmmt 
liquid discharge head gave pretreatment liquid only to the part in which an image is formed, the sanae recording ink as 
tiie recording ink used in die example 2 performed image recording. When the coating weight of comparison 
preta'eatment liquid 2 at this time was seen about the image section, it was 10.5 g/m2. An evaluation result is shown in 
die example 5 of a comparison of Table 1 . 

[0197] After carrying out mixed stirring of die dispersion-liquid constituent of each coltfr pigment by the preparation>^= 
following dispersion-liquid formula of example 3 «pigment dispersion liquid, using zirconia beads with a diameter of 
2™n, die be^ niill performed distribution of 8 hours and pigment dispersidn liquid were prepared - 

[Yellow pigment dispersion liquid 1] 

C. I. pigment yellow 74 15 % of the weight Formalin condrasate of a naphthalene sulfonate 3 % of die weight 
Dietiiylene glycol 15 % of die wdght Ion exchange water Residue (paiticle-size mode after distribution 120nm) 
[0199] . . ^ 
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[Magenta pigment dispersion liquid 1] 

e. I. pighient red 122 15 % of the weight Styrene-hexyl aciylate-methaciylic-acid copolymer A diethanolamine salt 5 
% of the weight Ethylene glycol 13 % of the weight Ion exchange water Residue (particle-size mode 1 lOiim after 
distribution) 
[0200] 

[Cyanogen pigment dispersion liquid 1] 

C. I. pigment blue 15:3 15 % of the wdght Styrene-rhexyl aciylate-methacrylic-acid copolymer A diethanoiamine salt 4 
% of the weight Ethylene glycol 15 % of the weight Ion exchange water Residue ^aitide-size mode 85mn after 
distribution) 
[0201] 

[Black pigment dispersion liquid 1] 

Carbon black 15 % of the weight The formalin condensate of a naphthalene sulfonate 3 % of the weight Di ethyleiie 

glycol 15 % of the weight Ion exchange water Residue (paiticle-size mode 1 15nm after distribution) 

[0202] Preparation» of «recording ink After carrying out mixed stirring of the recording ink by the following 

recording ink formula, 10% water solution of lithium hydroxides adjusted, and it considered as recording ink so that pi 

migjit be set to 9. Then, it filtered with the membrane filter of 1 .0 micrometers of average apertures, and the recording 

ink constituent was obtained. 

[Yellow recording ink 2] 

Ydlow pigment disperaon liquid 1 26.7 % of the wei^t (4 % of the weight of pigments) 

A glycerol 10 % of the weight 2-pyrrolidone 10 % of the weight Dihexyl sulfo sucdnate (anionic surfactant) 1 % of thj 
weight 2-ethyl -Ij 3-hexandiol (penetrating agent) 2 % of die wdght 0;2 % <rfdie wdght (antis^cs) of 2rpyridine 
diiol-l-oxide sodium Ion exchange wato- Residue [0203] 
[Nfagenta recording ink 2] 

Magenta pigment disperaon liquid 1 26.7 % of the weight (4 % of the weight of pigments) 

A glycerol 10 % of the wdght 2-pynroIidone 10 % of the wdght Dihexyl sulfo sucdnate (anionic surfectent) 1 % of thir 
wdght 2-^yl -1, 3-hexandiol (paietrating agent) 2 % of the weight 0.2 % of the wdght (antiseptics) of 2-pyridine > 

thiol-l-oxide sodium Ion exchange water Residue [020^] . •;. , .. . . • ; .•->,.•...{> ..^ : . , • : •- ■. .^.-Viv 

[Cyanogen recording ink 2] ,\ i . . - ; . . r; ■ . . ^. 

Cyanogen pigment dispersion liquid 120% of the wdght (3% of the weight of pigments) : .. . 
Aglycwol 10 % of the wdght 2-pyrTolidone 10 % of die wdght Dihe^i:si#o succinate (anionicstofaetanty^^^^^^ 
weight 2-ethyl -1, 3-hexandiol (penetrating agent) 2 % of the weight 02 % of the wdgjht (antiseptics) of 2-pyndine ■ 
thioM -oxide sodium Ion exchange wat^ Residue [0205] 
[Black recording ink 2] 

Black pigment dispersion liquid 1 33.3 % of the wdght (5 % of the wdght of pigments)'" 

A glycCTol 10 % of the wdght 2-pyiTolidoDe 10 % of the wdght Dihexyl sulfo succinate (anionic surfactant) 1 % of tf« 
wdght 2-^yt -1. 3^-hexiandiol (penetrating agent) 2 % of the wdght 0.2 % of the wdght (antiseptics) of 2-pyridine 
thiol-l-osdde sodium Ion exchange water Residue [0206] Preparation» of the pietreatment liquid of «recorded 
material Stirring mixing of tfie following constituent was carried out, it adjusted by triethanolamine and example of 
pretreatment liquid 3 ofa recorded material was produced so ^pH might be set to 7. , 
[Example of pretreatment liquid of recorded material 3] 

Cationic high molecular compound given in the above-menticmed (27) term 20 % of flie wdght (die.caibon number of 
R is 1 and a counter ion is the dilorine ioniwdght average molecular wdght 8000) 

The cationic monomer compound Ct5 (a counter ion is a chlorine ion) 8 % of the wdght Dietfaylene glycol 20 % of the 
wdght 1, 3-dimeUiyl imida2olidindne20 % of the wdght Pentachlbrbphenol 0.5 % of thfe wd^t Ion exchange water 
When the viscosity of the pretreatment liquid of ♦•♦*•* was measured with B mold rotational viscometer by Tokyo 
Kdki Co,, Ltd., it was 530 mPa^s (25 d^rees C). 

[0207] «pretreatonent liquid gjrant and image recording evaluation» When die pretreatment liquid container 42 of the 
image recording equipment which shows example of pretreatment liquid 3 to drawing 1 was filled up and it gave a 
commerdal copy paper and bond paper at th&rate of linear-velocity 30 mm/s, it was the coating wdght.of .1.8 -.2.0 .. 
g/m2. Afta- giving pretreatineant liquid, using ydlow recording ink 2, Magenta recording ink 2, cyanogen receding ink 
2, and black recording ink 2, by die print head 9 using the laminating PZT which carries out 128 nozzle ♦* of Ae 
noz^e of the diameter of 22 miCTom^er about each color head, image formation was carried out by the pixel 
consistenqr of 1200dpi by die frequency of 25kHz, and drop wdght lOng, and evaluation of image quality and a cock 
ring was performed like the example 1. The result was shown in die example 3 of Table 1. 
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[0208] It evaluated like the example 1 using the same recording ink as an example 3, and image formation equipment 
except not using the pretreatment liquid of example of comparison 6 recorded material. The result was shown in Table 

[0209] In order to compare with the image recording approach by preparation» this invention of ©cample of 
comparison 7 «comparison pretreatment liquid, it produced like the example 1 except the compound to which the 
solubility of the following recording ink and dispersibility are made to fall using a low-concentration constituent 
(exampl e of compari son pretreatment liquid 3). 
[Example of comparison pretreatment liquid 3] 

Cationic high molecular compound givra in the above-mentioned (27) term 5 % of the weight (the carbon number of R 
is 1 and a counter ion is the chlorine ioh:wdg^t average molecular wdght 1500) 

The cationic monomer compound C-5 (a counter ion is a chlorine ion) 8 % of the weight Diethylene glycol 10 % of the • 
weight 1, 3-dimethyl imidazolidinone 10 % of the weight Pentachlbrophenol 0.5 % of the wei^t Ion exchange water 
When the viscosity of the pretreatment liquid of ****** was measured with B mold rotational viscometer by Tokyo 
Reiki Co., Ltd., it was 4.8 mPa-s (25 degrees C). 

[0210] <<pretreatment liquid grant and image recording evaluation» In the equipment which changed the equipment 
of drawing 1 which prepared the head for canying out the regurgitation of the pretreatment liquid in the example 3 of a 
comparison, recording ink was changed according to the head for carrying out the regurgitation of the head for giving 
pretreatment liquid, and the drop weight of pretreatment liquid gave pretreatment liquid so that lOng and a 
r^rgitation conastency might serve as 1200dpi. And like the example 3 of a comparison, grant of pretreatmait Uquid 
with the roller in drawing 1 was not performed, but while the pretreatment Uqvid discharge head gave pretreatment 
liquid only to the part in which an image is formed, the same recording iiik as the recording ink used in the «ample>3 
performed image recording in the pixel corisistency of 1200dpi. When the coating wdght of comparison pretreatment • . 
liquid 3 at this time was seen about Ae image section, it was 5.2 g/m2. An evaluation result is shown incthe example-7 
of acoinparispn of Table 1. 

[021 1] although prefareatment liquid was given only to the part in which an image is formed in the example 7 of 
example of comparison 8 comparison - a recorded material - it crossed to the front face mostly and evaluated by ' v Vi 
performing image recprding like the example 7 of a comparison the regurgitation ;f pretrieatiDient liquid ] and^except ' / *« 
having changed drivef software so that it might be giveii: Tlie result did not have the case where pretreatment liquid is *'i 
given only to the image section, and a change.. -wj . 

[0212] Although die recording head for pretreatinent liquid reguigitation which used^example^f piretrektment liquid ^ t 
produced in the example of comparison 9 example 3 in die example 3 of a comparisoti and the example 7 of a k *\ 
comparison was filled up and the regurgitation of pretreatment liquid was tried, liquid was not able to cany oat the . * : 
regurgitation at all. 

[0213] Stirring mixing of the exajSiple 4 following constituent was carried out, it adjusted by triethaiaoianiine and 
example of pretreatment liquid 4 of a recorded material was produced so that pH might be set to 7, and grant to Ae 
recorded material of pretreatment liquid and image formation were performed like the example 3 except tran^sing 
example of pretreatment liquid 3 in an ecainple 3 to example of pr^eatment liquid 4. . 
(Example of pretreatment liquid of recorded material 4} 

Cationic hi^ molecular compound given in the above-mentioned (36) term 20 % of the weight (R6 is a methyl group 
and a counter ion is tiie nitrate ion: weight average molecular weight 

The cationic monomer compound C-1 (a counter ion is acetic-acid ion) 8 % of the wdght Diethylene glycol 15 % of 
the weight Glycerol 15 % oftiiewaghtN-methyl-2-pyrrolidone 15%oftheweightPentachlorophenol0.5%oftiie 
weight Ion exchange water Residue Viscosity: 250 mPa-s (25 d^ees C) 

[0214] Stirring mixing of the ^cample 5 following constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 5 of a recorded material was produce! so that pH might be set ta6 
and grant to the recorded material ofprrtreatmoit liquid and image formation were performed like die example 3 
except transposing ocample of pretreatment liquid 3 in an example 3 to «ample of pretreatment liquid 5. . 
[Example of pretreatment liquid of recorded material 5] 

Cationic high molecular compound given in die above-mentioned (35) term 32 % of the wdght (for a mediylene group 
ahdX,iiydroxyrahdY^^ \ 
The cationic monomer compound C-1 (a counter ion is acetic-acid ion) 3 % of the weight Ethylene glycol 15 % of the 
weight Glycerol 15 % of the weight 1,5-pentanediol 15 % of tiie weight Sorbic add 0.8 % of the wdght Ion exchange 
water Residue Viscosity: 710'mPa-s (25 degrees C) 

[0215] Stirring mixing of the example 6 following constituent was carried out, 10% water solution of 
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tetramethylammonium hydroxide adjusted, example of pretreatment liquid 6 of a recorded material was produced so 
that pH mi^t be set to 7, and grant to the record^ material of pretreatment liquid and image formation were 
performed like the example 3 ,^cept transposing example of pretreatment liquid 3 in an example 3 to example of 
pretreatment liquid 6. 

[Example of pretreatment liquid of recorded material 6] 

Cationic high mdecular compound given iii the above-mentioned (30) term 30 % of the weight (a counter ion is acetic- 
acid ion and weight average molecular weight 9000) 
Polyoxyethylene nonylphenyl ether (nonionic surface active agent) 

3 % of the weight 1,6-hexanediol 30 % of the weight Diethylene glycol 15 % of the weight Sorbic acid 0.8 % of the 
weight Ion ^change wata^ Residue ^^scosity: 1430 mPa-s (25 degrees C) 

[0216] After carrying out mixed stirring of the recording ink by the preparation» following recording ink formula of. 
example 7 «recording ink, 10% water solution of lithium hydroxides adjusted, and it considered as recording ink so 
that pH might be set to 9. Then, 0. 1 micrometers of average apertures and black recording ink filtered with the 
membrane filter of 0.8 micronieters of average apertures, and color recording ink obtained the recording ink 
constituent. 
[0217] 

[Yellow recording ink 3] 

C. The I. add yellow 23 1 % of the weight Ci. direct yellow 86 1 % of the weight Glycerol 5 % of the weight 1,5- 
pentanediol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 1 % of the weight (anionic surface 
active agent) 

Sodium dehydroacetate 0.4 % of the wragbt Ion exchange water Residue [0218] 
^agenta recording ink 3] 

C. The L reactive red 180 2 % of the weight C J. add red 52 1 % of the weight Glycerol 5 % of the weight 1,5- 
pentanediol 15 % of the wdght Polyoxyethylene (3) tridecyl ^er sodium acetate 1 % of the weight (anionic surface 
active agent) sodium dehydroacetate 0.4 % of the wdght Ion exchange water Residue [0219] 
[Cyanogen recording ink 3] 

C. The 1. add blue 249 2 % of tfie weight C.I reactive blue 7^ % of the weight Glycerol 5 % of thejweightl,5- 
pentanediol 15 % of Ae weight Polyoxyethylene (3) trid^cykethervsodium acebte 1 % of the weig^^ (anionic suiface 
activeagent) ' ■ • - -..-i :-^-. ' - .-v- •■• • 

Sodium dehydroacetate0.4%of the wdght Ion exchange water Residue 10220] r<oi;g^^ir.-/ - . ' 

[Black recording ink 3] " -^^^ 

Anionic microencapsulation caiton black 5 % of the wdght (Dainippon Ink make) Mean particle diameter of 125nm . 
Glycerol 5 % of the wdght l,S-p^tanediol 1 5 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 1 % 
ofthe weight (anionic suiface active agent) - v 

Sodium dehydroacetate 0.4 % of the wdght Ion exchainge water Readue [022 1 ] Preparation» of «pretreatment 
liquid Stirring mixing ofthe following constitumt was carried ou^ and example of pretreatment liquid 7 of a recorded 
material was produced, and it adjusted by triethanolaminc so that pH might be set to 7. . 
[Example of pretreatmrat liquid of recorded material 7] 

Cationic high mcdecular compound given in the above-mentioned (39) term 18 % ofthe wdght (counter ion acetic-adc 
ion : weight average molecular weight 1 5000) 

The cationic monomer compound C-1 (a counter ion is a chlorine ion) 4 % ofthe weight Glycerol 15 % ofthe wdght 
1,5-pentanediol 15 % ofthe weight 2-pyrrolidone 10 % ofthe wdght Sodium benzoate 1 % ofthe weight Ion ^change 
water When the viscosity of the pretreatmodt liquid of ♦*♦*♦* was measured with B mold rotational viscraneter by 
Tokyo Keiki Co., Ltd., it was 640 mPa-s (25 degrees C). 

[0222] «pretreatment liquid grant and image recording evaluation>> When the pretreatment liquid container 42 ofthe 
image recording equipment \n*ich shows the above-mentioned pretreatment liquid 7 to drawing 1 was filled up and 
marketing carried out copy paper (NBS Ricoh: my paper, Xerox company :4024) grant at the rate of linear-velodty 105 
nun/s, it was the coating wdght of 4.8 - 4.9 g^m2. After giving pretreatment liquid, the print head 9 using the 
laminating PZT which carries out 128 nozzle of the nozzle ofthe diameter of 28 micrometer about each color head 
performed observation ofthe following image quality and a cock ring for image formation by the pixel consistracy of 
600dpi at the frequracy of 20kHz, and drop wdght 1 9ng using yellow recording ink 3, Magenta recording ink 3, 
cyanogen recording ink 3, and black recording ink 3. 

[0223] It evaluated like the example 7 usmg the same recording ink as an example 7, arid image formation equipment 
except not using the pretreatment liquid of example of comparison 1 1 recorded material. 
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[0224] After carrying out mixed stirring of the recording ink by the preparation» following recording ink formula of 
example 8 <<recording ink, 10% water solution of sodium hydroxides adjusted, and it considered as recording ink so 
tfiat pH might be set to 9. Thien, 0:1 micrometers of average apertures and black recording ink filtered with the 
membrane filter of 0.8 micrometers of avo^ge apertures, and color recording ink obtained the irecoiding ink 
constituent 
[0225] 

. [Yellow recording ink 4] s 
C. The L acid yellow 23 1 % of the weight C.I. di rect yellow 142 1 % of the weight Tetraethylene glycol 8 % of the 
weight Diethylene glycol 15 % of the weight Polyoxyethylene tridecyl ether phosphoric acid Na (anionic surface active 
agent) 

1 % of the weight 2-ethyl -1, 3-hexandipl 2 % of the weight 2-pyridine thio-roiix Iroxide sodium (preservadon-firom- 
decay antifungal agent) . . . . . » 

0.1 % of the weight Ion exchange water Residue [0226] 
[Magenta recording ink 4] 

C. L acid red 254 2 % of the wdght Tetraethylene glycol 8 % of Ae weight Diethylene glycol is % of the weight 
Polyoxyethylene tridecyl ether phoq)horic acid Na (anionic surface active agent) 

1 % of the wdght 2-ethyl -1, 3-hexajidipl 2 % of the weight 2-pyridine thio-roux 1-oxide sodium (preservadon^from- 
decay antifungal agent) 

0.1 % of the wdght ion exchange water Residue [0227] 
[Cyanogen recording ink 4] 

C. The I. add blue 249 2 % of the weight CI. direct blue 199 1 % of the weight Tetraethylene glycol 8 % of the weight 
Diethylene glycol 15 % of the wdght Polyoxyethylene tridecyl ether phosphoric acid Na (ariionic surface active agent)}?; 
1 % of the^weight 2-ethyl -1, 3-hexandiol 2 % of the wdght 2-pyridine thio-roux 1-oxide sodium (pr^^rvation-from- 
decay antifungaJ agent) 

0.1 % of the weigjit Ion exchange water Residue [0228] ^ 
[Black recording ink 4] 

Sulfone radical installation self-distributed carbon black dispersion lliijuid (Cabot Corp. make)^ - ^ » - i c > ,:/^^,"rr 
15 % of the weight Tetraethylene glycol 8 % of the wdght Diethyleiie glyGpl 15 % of the wdghtPolyoxyethyldie • 
tridecyl ether phosphoric acid Na (anionic surface active agent) . „ . • r . v 

1 % of the wdght 2-ethyl -1, 3-hexaridiol 2 % of the wdght 2-pyridiiie thio^r6Ux^l^^ 

decay antifungal agent) ;v . ^ 

0.1 % of die weight Ion exchange water Residue [0229] Preparation» of «prctreatinent liquid Stiirrin^inixing of the 
following constituent was carried out, and example of pretreatment liquid 8 of a recorded material was produced, and ii 
adjusted by diethanolaniine so that pH might be set to 7. 
(Example of pn^eatment liquid of recorded material 8] 

Cationic high molecular, compound given in the above-mentioned (28) term 32 % of the wdght (wdght average 
niolecular wdght 4000) 

The cationic monomer compound C-4 (a counter ion is a chlorine ion) 2 % of the weight Dietiiylene glycol 26 % of the 
wd^t 2-pyrrolidone 8 % of the wdg|it Benzoic-add potassium 1 % of the wdght Ion exchange water Whwi the 
viscosity of the pretreatment liquid of *♦♦*♦* was measured with B mold rotational viscometer by Tokyo Kdki Co. 
Ltd., it was 1850 niPa-s (25 degrees C). - 

[0230] When the pretreatment liquid coritainer 42 of Ae image recording equipment which shows the aboye-mentionec 
prrtreatment liquid 8 to drawing 1 was filled up and marketing carried out copy paper (NBS Ricoh: iny paper, Xerox 
company:4024) grant at the rate of lineaf-vdocity 60 mm/s, it was the coating weight of 1.8 g/m2: After giving 
pretreatment liquid, die print head 9 using the laminating PZT which carries out 128 nozzle ^* of the nozzle of the 
diameter of 28 micrometer about each color head perfcHmed observation of the following image quality and a cock rinf 
for image formation by the pixel consistency of 600dpi at tiie frequency of 20kHz, and drop wdght 19hg using yellow 
recording ink 4, Magenta recording ink 4, cyanogen recording ink 4, and black recording ink 4. . 
[0231] It evaluated like the example 8 using the same recording ink as an example. 8, and image foimation- equipment 
except not using the pretreatment liquid of example of comparison 12 recorded material. The result was shown in Tabh 

[0232] In example of comparison 13 ^canaple 8, die recorded material which gave pretreatment liquid in the amount of 
1.8 g/m2 is taken out before forming an image, and it is put into 1 lO-degree C oven for 5 minutes, and moisture and a 
water-soluble organic solvent were removed. After 2-hour leaving this recorded material under ordinary temperature 
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normal relative humidity; it evaluated like the example 8 using the same recording ink as an example 8. The result was 
^ho\^ iii Table 1. 

[0233] In the example 13 of example of comparison 14 comparison, the coating weight of pretreatmem liquid was 
adjusted to 5.3 g/m2 by controlling rotation of the thickness control roller 2 and a pressure with other rollers. Except 
that it was made for die coating wdght of pretreatment liquid to become large, the image was recorded like Ae 
example 13 of a comparison. The result was shown in Table 1. 

[0234] Stirring mixing of the example 9 following constituent was carried out, 10% water solution of so(fium 
hydroxides adjusted, example of pretreatment liquid 9 of a recorded material was produced so that pH might be set to 
7.5, and grant to the recorded material of pretreatment liquid and image formation were performed like the example 8 
except transposing example of pretreatment liquid 8 in an example 8 to example of pretreatment liquid 9. The result 
was shown in Table 1; 

[Example of pretreatment liquid of recorded material 9] 

Cationic high molecular compound given in the above-iiientibned (29) term 26 % of -the weight (for a methyl group anc 
R4, an ethyl group and X are [ Rl, R2, and R3 ] nitrate ion) 

The cationic monomer compound C-3 (a counter ion is acetic-acid ion) 3 % of the weight 1, 6-pentanediol 23 % of the 
weight 2-ethyl -1, 3-hexandiol 3 % of the weight Triethylene glycol 13 % of the weight Soibic acid 0.8 % of the weigh 
Ion exchan^ water Residue \^scosity: 1360 mPa-s (25 degrees C) 

[0235] Stirring mixing of the example 10 following constituent was carried out, the hydroxylation tetraethylammoniuir 
10% water solution adjusted, example of pretreatment liquid 10 of a recorded material was produced so that pH might 
be set to 7.5, and grant to the recorded material of pretreatmeot liquid and image formation were peifomied like Ae 
example 8 except transposing examfde of pretreatment liquid 8 in an example 8 to example of pretreatment liquid 10 
Theresultwas shown in Table 1. , 
[Ejompleofpretreatment liquid of recorded material 10] , . 

Cationic high molecular compound given in the above-mentioned (38) term' 12 %of the wdght (a counter ion is nitrate.: 
ion and wdght average molecular weight 16000) 

Polyoxyethylene oleyl ^er (nonionic surface active agent) 3 % of the wdght 1,6-hexanediol 27 % of the wdght i ■ 
Ethylene glycol 1 9 % of the wdght Benaioic-add p6ta^um .0:8 % of the wdght lon^ exchange watdr Residue Viscosity '. 
86 mPa-s, (25 degrees C) ^ ' ---^ ^ - 

[0236] Aft^ carrying out mixed stirring of die dispereionTliquid cbnstituent of each colbDpigmeait by the preparatiGn>? ' 
fdlowing dispo^on-liquid formula of example l t<i^pigoi«totdispeireion liquidi using zirconia beads 
of^2imn, the bead mill perfomied distribution of 8 hiours and jngment disper^on liquid were ptepated. • 

[Yellow pigmoit dispersion liquid 2] 

C. I. pigment ydlow 150 15 % of the wdght Styrene-aciylic-add Na copolymer !5*% of the wdght Ethylene glycol 15 

% of the wdght Ion Kcchange water Readue (partide-aze modeafter distribution 70nm) 
[0238] • : . ' 

[Magenta pigmdit dispersion liquid 2] 

C. I. pigment red 81 15 % of the wd^jit Styrene-hexyl acrylate-acrylic-add Na copolymer 5 % of the wdght Ethylene 
glycol 15 % of the wdght lmi exchange water Residue 0)artide-si2e mode 96nm aftCT disri^ 

[Cyanogen pigment dispersion liquid 2] 

C. I. pigmentblue 15:2 15 %^the wdght Styrene-hecyl aaylate-metfiaaylic-add copolymer IMethanolamine salt 5 6 
% of the wdght Ethylene glycol 15 % of the weight Ion exchange water Residue ftiartTde-size mode 83nm after 
distribution) . , 

[0240] 

[Black pigment dispersion liquid 2] 

Carbon black 15 % of die wdght Styrene-hexyl aciylate-methacrylic-add copolymer A diethanolamine salt 4 % of the 
weight Ethylene glycol 15 % of the weight Ion exchange water Residue (partide-size mode 96nm after distribution) 
[0241] Preparation» of <<iecordingink After cariymg out mixed stirring by the following recording inkiormula,. . 1 
10% water solution of lithium hydroxides adjusted, and it considered as recording inkso that pH mi^t be set to 9. 
Then, it filtered with the membrane filter of 1.0 micrometers of average apertures, and the recording ink constituent 
was obtained. 
[0242] 

[Ydlow recording ink 5] 
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Yellow pigment dispersion liquid 2 20% of the weight (3 % of the weight of pigments) 

A di^thylene glycol 10 % of the weight N-methyl-2-pyiTolidone 10% of the weight Polyoxyethylene nonyl ether 

(Nonion nataire surface active agent) 3 % of the weight 0.2 % of the weight (antiseptics) of 2-pyridine thiol-l-oxide 

sodium Ion exchange water Residue [0243] 

{Magenta recording ink S] 

Magenta pigmrait dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A diethylene glycol 10% of the weight N-methyl-2-pyiToUdone 10 % of the wdjit Polywtyethylene nonyl ether 

(Nonion nature surface active agait) 3 % Of the 0.2 % of the weight (antiseptics) of 2-pyridine thiol-1-oxide 

sodium Ion exchange water Residue [0244] 

[Cyan<^en recording ink 5]' 

Cyanogen pigment dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A diethylene glycol 10 % of the weight N-methyl-2-pyrrolidone 10 % of the wdght Polyoxyethylene nonyl ether 

(bionion nature surface active agen^ 3 % of the wei^t 0.2 % of the weight (antiseptics) of 2-pyridine thioH-oxide 

sodium Ion exchange water Readue [024S] 

[Black recording ink S] 

Black pigment dispersion liquid 2 26.7 % of the weight (4 % of the weight of pigments) 

A didhylene glycol 10 % of the weight N^metfiyl-2-pyrrolidone 10 % of Ae weight Polyoxyethylene noayl ether 

(Nonion nature surface active agent) 3 % of the wdght 0.2 % of the weight (antisqrtics) of 2-pyridine thiol-l-oxide 

sodium Ion exchange water Readue [0246] Prq)aratibn» of the pretrcatment liquid of «recorded material Stirring 

mixing of the following constituent was carried out, it adjusted by triethanolamine and example of pretreatment liquid 

1 1 of a recorded material was produced so that pH might be set to 7. 

[iExample of pretrcatment liquid of recorded material 11] 

Cationic high molecular compoUnd givoi in the above-mentioned (43) term 15 % of the weight (counter ion chlorine 
ion : weight average molecular wd^t 6000) ' 
Afait UW3 19-SX 41 % of the wdght (catiMiic emulsion) 

Polyoxyethylene nonyl ether (Nonion nature surfactant) 4 % of the wdght (Hycerol 20 % of the wdght 1, 3-dimethyl V^v? 
imidazolidinone When the viscosity of this pretreatment^iquid was measured^with B mdd'rotation^ viscometo-- by * W 
Tokyo Kdki Co., Ltd. 20% ofthe weight, itwas 120 mPa-s (25 degrees G) - . • . . - , : ..t ; - ..,4 

[0247] <«ipretreatmdit liquid grant and image recording evaluatibn>> When the pretreatment liquid container 42 of ihc^ 
image recording equipment vMda Aows exampleoffii^eatmert iiduid: 11 to drawing 1 was filled up anH if gavft^ j|p 
commercial copy paper and bond papd- at the rate of linear-velocity 45 mm/s, it was the coating' weight of 2.5 - 2. 8 
g/m2. Afta- giving pretreatment liquid^ using ydlow recording ink 5, Magenta recording ink 5, cyanc^en recording-ink^^ 
5, and black recording ink 5, by the print head 9 using the laminating PZt which carries out 1 28 nozzle ** of the 
nozde ofthe diameterdf 22 microm^ about each color head, image formation was carried «ii by Ae pixd ' 
consistency of 1200dpi by Ae frequency of 25kHz, and drop wdght lOng, and evaluation of image quality and a cock " 
ring was p^cinned like Ae example 1 , The result v/as shown in Ae example 1 1 of Table 1. 

[0248] It evaluated like Ae example 1 using Ae same recording ink as an example 1 1, and image fcMrmation equipment 
excqn not using Ae pretreatment liquid of example of comparison 15 recorded material. The result was shown in Tabli 

[0249] In order to compare wiA Ae image recording ai^noach by pr^aration» this inventiim of example of 
comparison 16 «comparison pretreatment liquid, it produced like Ae example 11 except Ae compound to which Ae 
solubility of Ae following recording ink and Aspersibility are made to fall using a low-concentration constituent 
(example of comparis<m pretreatmoit liquid 4). 
(Example of comparison pretreatment liquid 4] . 

Cationic high molecular compound giv«i in Ae above-mentioned (43) term 3 % of the.weight (a counter ion is a 
chlorine ion and wdght average molecular wdght 6000) 
Akrit UW319-SX 4 % of Ae weight (cationic emulsion) 

Polyoxyethylene nonyl eAer (Nonion nature surfactant) 4 % of Ae wdght Glycerol 10 % of Ae wdght 1, 3-dim^yl 
imidazolidinone 10 % of Ae wei^t Ion exdiange water Whenjthe viscosity of Ae pretreatment liquid ofk^.**.*f was- - 
measured wiA B mold rotiationai viscometer by Tokyo Keiki. Co., Ltd., it was 7.6 mPa-S (25 degrees C). 
[0250] «pretreatment liquid grant and image recording evaluation» Grant and image formation of pretreatment 
hquid were perfwmed like Ae example 1 1 excq>t having used example of comparison pretreatmrait liquid 4 The result 
was shown in Table 1. 

[0251] Ae equipment of drawing 1 which prepared Ae h^d in ordra^ to cany out Ae regurgitation of Ae pretreatment 
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liquid used in the example 5 of a comparison using example of comparison pretreatment liquid 4 produced in the 
example 16'of example of comparison 17 comparison, and added modification, and die example 5 of a comparison - 
the same - grant of pretreatment liquid - image formation was carried out and it evaluated. The result was shown in 

Table 1. 

[0252] Stirring mixing of the example 12 following constituent was carried out, 10% water solution of sodium 
hydroxides adjusted, example of pretreatment liquid 12 of a recorded material was produced so that pH might be set to 
7.0, and grant to the recorded material of pretreatment liquid and image fonnation were performed like the example 1 1 
except transposing example of pretreatment liquid 11 in an example 1 1 to example of pretreatment liquid 12. The resul 
was shown in Table 1. 

[Example of pretreatment liquid of recorded material 12] 

Example of a cationic high molecular compound given in the abovenhentioned (41) term 16 % of the weight (a ccunte] 
ion is nitrate ion) * 

CH»10AK97006 (cation silica by the Cabot SUPESH^ 

45 % of the weight Polyoxyethylene alkyl acetic-acid lithium (anion system surfactant) 

1 % of the weight Glycerol 15 % of the weight 1, 6.pentanediol 10 % of the weight Triethyiene glycol 10 % of the 
wdght 2-ethyl -1, 3-hexandiol 3 % of the weight Viscosity: 320 mParS (25 degrees C) 
[0253] Stirring mixing of the example 13 following constituent was carried out, 10% water solution of lithium 
hydroxides adjusted, example of pretreatment liquid 13 of a recorded material wias produced so that pH might be set to 
7.0, and grant to the recorded material of pretreatment liquid and image formatioii were performed like the example 1 1 
except transposinjg example of pretreatment liquid 1 1 in an «ample 1 1 to example of pretreatment liquid 13. The resui' 
was shown in Table 1: 

[Example of pretreatnirat liquid of recorded, material 13] 

Cationic high molecular compound given in the above-mentioned (37) term 12 % of the wdght (a.coufiter ion is R7 -'-^ 
and a chlorine ion and R8 are a methyl group and weight average niolecular wdght 9600) 

Akrit RKW-450SX 50 % of Ae wdght (TAISEI chemically-modified company styrene acrylic cationic emulsion) : 'i 
Polyoxyethylene oleyl ether (nonionic surfape active agent) 2 % of the weight Triethyiene glycol 19 % of the weight 2r^ 
pyrrolidone 1 1 % of the wei^t i,6-hexane(Uol 5 % of the wdght Benzoicradd potassium- 1 % ofthe wdghtViscc>sityf5{rj 
75 mPa-s (25 degrees O . : . V . , ... . ■ V 

[0254] Stirring mixing of the ©cample 14 following constituent was carried out, 10% water solution of lithium . O-i^ 
hydroxides adjusted, example of pretreatment liquid Mtbf a recorded material was produced sbthat pH inight^be set tof5$ 
7.0, and grant to the recorded material of pretreatment liquid and image formation were performed like the example M-iij 
except transposing example of pretreatment liquid 1 1 in an example 11 to example of pretreatment liquid 14. The resuI:>iJ 
was shown in Table 1. 

[Exampleof pr^eatment liquid of recbixie3 material 14] . r-^: 

Cationic high molecular compound given in the above-mentioned (27) term 12 % of the wdght (R is a methylene 
group and a counter ion is a chlorine ion and wdgiht average molecular, wdght 12000) 

Snow tex AK (cation silica by Nissan chemistry incorporated company) 50 % of the wdght £thyleneoxidei)ropyiene 
oxide block polymer 5 % of the weight (Nonion system surfactant) 

A polyethylene glycol 200 1 5 % of the weight 2-pyrrolidone 10 % of the wdght 1,6-hexanediol 6 % of the wdght 
Benzoic-add potassium 2 % of the wdght Viscosity: 260 mPa-s (25 degrees C) 

[0255] Stirring mixing of the example 15 following constituent was carried out, 10% wdiet solution of sodium 
hydroxides adjusted, example of pretreatmrat liquid 1 5 of a recorded material was produced so that pH might be set to. 
6.5, and grant to the recordied material of pretreatmmt liquid and image formation were performed like the example 1 1 
except transposing examjple of pretreatment liquid 1 1 in an ^cample 1 1 to example of pretreatment liquid 15 . The resul 
was shown in Table 1. 

[Example of pretreatment liquid of recorded material 15] 

Cationic high molecular compound given in the above-mentioned (40) term 46 % of the wdght Q=ir=2: wdght average 
molecular weight 5000) 

The cationic monomer compound C-2 (a counter ion is a chlorine ionX8 % of the weight Glycerol 20 % of the weight 
1,5-pentanediol 20 % of Ihe weight SOFUTA Norian 70 (NIPPON SHOKUBAI nonionic surface active agent) 1 % of. 
the weight PentachlorophMol sodium 0. 1 % of the wdght Ion exchange water Residue X^scosity: 860 mPa-s (25 
degrees C) 

[0256] Stirring mixing of die example 16 following constituent was carried out, 10% water solution of soctium 
hydroxides adjusted, example of pretreatment liquid 16 of a recorded material was produced so that pH might be set to 
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6.5, and grant to the recorded material of pretreatment liquid and image formation were performed like the example 1 1 
except transposing example of pretreatment liquid II in an example lU 16. Theresul 

was shown in Table 1. 

[Example of pretreatment liquid of recorded material 16] 

Compound of the example 5 of a cationic high molecular compound 27 % of the weight (weight average molecular 
weight 4000) 

The cationic monomer compcxmd C-2 (a counter ion is a chlorine ion) 8 % of the wdght Glycerol 20 % of the weight 
1,5-pentanediol 20 % of the weight Pratachlorophenol sodium 0.1 % of the weight Ion exchange water Residue 
Viscosity: 760 mPa-s (25 degrees C) . 

[0257] It evaluated by performing grant and image fcMmation of pretreatment liquid like the example 1 1 u^ng example 
of pretreatment liquid 16 of each recording ink giveii in example 17 - example 25 example 1 1, and a recorded material 
given in an example 16 except having changed the recorded miaterial. The result was shown iri Table 1 . . : 
Example 17: Xerox Corp. make; Xerox paper R (whenever [ size ] 8s, 20s of air permeability) . ^ • - 

Example 18: AUSTRALIAN theprbduct made from PAPER (Australia); REFLEX (whenever [ size ] 25s, 4s of air . 
permeability) 

Example 19: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 90K (whenever [ size ] 60s, 68s of air - 
permeability) 

Example 20: Canon company make ;P B form (whenever [ size ] 21 s, 8s of air permeability) 

Example 21: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 45K (whenever [ size ] I I s, 45s of air . 

permeability) ' . 

Example 22:; by HonshuPaper Co., Ltd., and »♦*♦** (whenever [size] 12s, 2ls of air permeability) 
Example 23: Ricoh Co., Ltd. make; *♦♦♦ PPC form type S (whenever [ size ] 22s, 13s of air permeability) 
Example 24: Xerox Corp. make ;P Papa- (whenever [ size ] 24s, i9s of air permeability) . • 

Example 25: Xqrox Corp. make; multi-ace (whenever [ size ] 25s, 17s of air perm 

[0258] It compared by performing image formation like the example 16 - the example 25 except not giving : 
pretreatment liquid in each case of example 18 of comparison - example of coihparison 28 example 16 - an example*^25<i4 
The result was shown in Table 1. . ■ . . . . . . , . - , , k-, . ^ ^r-. -rp^i^' 

; by Example of Comparison 18:NBS Ricoh Co., Ltd. - rny paper ; by example of prefa^atment-Uquid-grantJess-^^ V 
comparison 1 9:Xerox Corp. - 4024 ; by example of pretreatmiMt-liquid-gr^ 
Xerox paperR with no pretreatment Uqiud grant -©oubple of rompariso^^^^^^ 

(Australia) ... ; 

REFLEX Example of pretreatment-liquid-grant-less comparison 22:NBS Ricoh Co., Ltd. make; NBS facsimile-posting g 
form 90K Tlie ecample 23 of a pretneatnient liquid grant-less comparison: Canon Company make ;P B fbrm Example o: 
pretreatment4iqiud.grant-less comparison 24:NBS Ricoh Co., Ltd. make; NBS fSsiifiile-posting form 45 The exampfc 
25 of a pretreatment-liquid-grant4ess comparison : [; by Honshu PapCT Co., Ltd., and ] Example of 

pretreatment-Iiquid-grant-less comparison 26JUcoh Co., Ltd. make; The **** PPC form type S example of - 
pretreatment-liquid-grant-less comparison 27:Xerox Corp. make ;P Paper ; by example of pretreatment-liquid-grant- ' 
less cornparison 28:Xerox Corp. - the multi-ace [with no with pretreatment - 02591 
[Table 1] 
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[Table 2] 
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[0260] In order to prepare an example 26 recording-ink constituent, after carrying out mixed stirring of the ingredient 
by the following reconJing ink formula, 10% water solution of lithium hydroxides adjusted so that pH might be set to 
^10.5. Then, it filtered with Ae membrane filter of 0. t micrometers of average apertures, and the recordihg mk ' 
constituent was obtained. 
[Yellow recording ink 6] 

C. The I. acid yellow 23 1 % of the weight Projet Fast Yellow2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 % of the weight Ethylene glycol 20 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
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(anionic surface active agent) 1 % of the weight 2, 2, 4-TORIME methyl -1, 3-pentanediol 1 % of the weight Sodium 
benzoate 0:4 % of the Weight Ion exchange water Residue [0261] 
[Magoita recording ink 6] 

C. The I. acid red 52 1 % of the weight Prqet Fast Magenta2 (product made from ABISHA) 1 % of the weight 
Glycerol 5 % of the weight Ethylene glycol 20% of the weight Polyoxyethylene (3) tridecyl ether sodium acetate 
(anionic surface active agent) 1 % of the weight 2, 2, 4-TORIME mediyl -1, 3-pentanediol 1 % of the weight Sodium 
benzoate 0.4-% of the weight ion exchange wato- Residue [0262] 
[Cyanogen recording ink 6] 

C. The I. add blue 9 1 % of the weight Projet Fast Cyan2 (product made from ABISHA) 1 % of the weight Glycerol 5 
% of the weight Ethylene glycol 20 % of the weight Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface 
active agent) 1 % of the weight 2, 2, 4-TORIME methyl -1, 3-pentanediol 1 % of the weight Sodium ben2oate.0.4 % oi 
the Weight Ion exchange water Residue [0263] . 
[Black recording ink 6] 

C. The I. direct black 168 3 % of the weight Glycerol 5 % of the weight Ethylene glycol 20 % of the wei 
Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 1 % of the weight 2, 2, 4-TORIME 
metiiyl -1, 3-pentanediol 1 % of the weight Sodium benzoate 0.4 % of the. weight Ion ©cchange wato- Residue [0264] 
Moreover, stirring mixiiig of the following constituent was earned out, and the pretreatment liquid 17 of a recorded 
material was produced, and it adjusted by triedianolanune so that pH might be set to 7. Tlie viscosity in this case was 
described in Table 4. 

[Pretreatment liquid 17 of a recorded material] 

The polyethylendmine induction cationic resin which contains the above-mentioned general formula (1) as a structural 
unit (weight average molecular wdght 5000) 8 % of tiie wdght Glycerol 40 % of the weight Ethylene glycol 40 % of v ... 
the wdght (Mitsuhiro - fomiation - the shrine 4tfa dass ammonium mold) lo - network D46 1 % of tBe wdght of "S 
cationic surface active agrats Sodium betV2a>atel % of the wdght Ion exchange water Residue [0265^ > 
prepare an example 27 recording-ink constituent, afta- carrying but rnixed stirring of the ingredient by the following, 
recording ink formula, 10% watw solution of lithium hydroxides adjusted, and it conadered as recording ink so that p£ 
might be set to 9. Then, it filtered wi4 the mdribranp filter of 0.8 mi<ax>niietdrs of average ap«tures,: and the'iwotdih^^^^ 
ink constituent was obtained. ■ • 

[Yellow recording ink 7] :. ; - .5 . i 

Vdlow pigment dispersion liquid! 33 .3% of the wdgft (5,% 6fthe»Wdghto^ it. 
A glycerol 5 % of the wdght Diethylene glycol 1 5 % of the wdght Polyoxyetiiylene (3) tride<^l etiier sodium acfctate V 
(Anionic surface active agent) 1 % of the wdght 2-etIiyl -1, 3-hexandiol 2 % of the wdght SAMPAKKU AP (San-Ai .; i 
Oil antifungal agent) 0.4 % of tiie wdght Ipn exchange water Residue Notes: Ydlow pigment dispersion liquid 1 C.I. 
pigment ydlow 74 (mean partide diameter of 96nm) 1 5 % of the wdght f ora^in condensate of a naphthalene 
sulfonate 3 % of the wdght Ion ecchange v/ater iteddue [0266]. 
[Magonta recording ink 7] 

Magenta pigment dispefsiott liquid 3 33.3 % of the wdght (5% of the wdght of pigments) 

A glycerol 5 % of the wdght Diethyjene glycollS % of the wdght Polyoxyetiiylene (3) tridecyl etiier sodium acetate 
(Anionic surface active agent) 1% of tiie wdght 2-etiiyl -1, 3-hexandiol 2 % of tiie wdght SAMPAKKU AP (San-Ai 
Oil antifimgal agent) 0.4 % of the wdght Ion exchange water Reddue Notes: Magenta ingment dispersim-liquid 3C,L 
pigment red 122 (120mn of mean diameters) 15 % of tiie wdght Styrene-acryhite-mediaciylic-add dietiianolamihe salt 
copolymer 3 % of the wdght Ion exchange water Residue [0267] 
[Cyanogen recording ink 7] 

Cyanogen pigment dispersion liquid 3 33 .3 % of tiie wdght (5 % of the wdght of pigments) . 
A glycerol 5 % of die wdght Dietfiylene glycol 15 % of tiie wdght Polyoxyetiiylene (3) tridecyl etfier sodium acetate 
(Anionic surface active agent) 1 % of tfie wdght 2-etiiyl -1, 3-hexandiol 2 % of tiie wdght SAMPAKKU AP (San-Ai 
Oil antifung^ agent) 0.4 % of tiie wdght Ion exchange water Residue Notes: Cyanogen pigment di^i^on-liquld 3 
C.I. pigment blue 15:3 (123nm of mean diametas) 15-% of tiie wdght slyrene-acrylate-metfiacrylic-add 

dietfianolaminesdt copolymer 3% of the . ;.j 

[Black recording itik 7] 

Black pigment dispersion liquid 3 33.3 % of tiie wdght (5 % of tiie wdght of pigments) 

A glycerol 5 % of tfie wdght Dietiiylene glycol 1 5 % of tiie weight Polyoxyetiiylene (3) tridecyl etiier sodium acetate 
(Anionic surface active agent) 1 % of the wdght 2-etfiyl -1, 3-hexandiol 2 % of tiie wdght SAMPAKKU AP (San-Ai 
Oil antifungal agent) 0.4 % of tiie wdght Ion exchange water Residue Notes: Black pigment dispersion-liquid 3 carbon 
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black Mean particle diameter of 99nm 15 % of the weight Formalin condensate of a naphthalene sulfonate 3 % of the 
weight ibn-exchajige watar Residue [0269] Moreover, stirring mixing of the following constituent was carried out, and 
the pretreatment liquid of a recorded material was produced, and it adjusted by triethanolamine so that pH might be set 
to 7. The viscosity in this case was described in Table 4. 
[Pretreatment liquid 18 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (1) as a structural 
unit (weight average molecular weight 500G) 70 % of the weight Glycerol 10 % of the weight 1,5-pentanediol 10 % of 
die weight SOFUTA Norian 70 (NlPPdN SHOKUBAI nonionic surface active ageiit) 1 % of the weight 
Pentachlorophenoi sodium 0. 1 % of the weight Ion exchange water Residue [0270] In order to prepare an example 28 
recording-ink constituent, after canying out mixed stinring of the ingredient by the following recording ink formula, 
1 0% water solution of lithium hydroxides adjusted, and it considered as recording ink so that pH might be set to 9] 
Then, 0. 1 micrometers of average apertures and black recording ink filtered widi the membrane filter of 0.8 
micrometers of avei^e apertures, and ck)Ior recording ink obtain^ 
[0271] 

[Yellow recording ink 8] 

C. The I. acid yellow 23 1 % of the weight C.L direct yellow 142 1 % of the weight N-methyl-2-pyrrolidone 7 % of the 
weight Diethylene glycol 15 % of the weight Dialkyl sulfo succinate 1 % of the weight 2.ethyl -1, 3-hexandiol 1 % of 
the weight 0.4 % of the weight of pmtachloropbeiol sodium Ion ^change water Residue [0272] 
[Magenta recording ink 8] \ . 

C. The L add red 254 2 % of the weight N-metiiyl-2-pyrrolidone 7 % of the weightbiethylene glycol IS ^ of the 
weight Dialkyl sulfo succinate 1 %of the weight 2-ethy 1-1, 3rh«andiol 1 % of the weight Pentachlorophenol sodium 
0.4 % of the weight Ion exchange water Residue [0273] 
[Cyanogen recording ink 8] 

C. The I. add blue 249 2 % of the weight C.L direct blue 199 1 % of Ae weight N.methyl-2-pyrrolidone 7 % of the . 'k 
. wdght Diethylene glycol 15 % of the weight Dialkyl sulfo sucdnate 1 % of the wdght 2^thyi -1, 3-liexandiol 1 % of ' 
^ the weight PentacMorophenol sodium 0.4 % of the weight Ion exchange water Residue [0274] ■ • ' \ .a? 

[Black recording ink 8] . vr - - .v . . . . ... s y . ; - > 

Black pigment dispersicm liquid 4 333 % of the wdjght{^^^ 

A N-methyl-2-pyrrolidone 7 % of the weight Diethylene glycol 15 % of the weight Diallqri sulfo sucdnate. 1 % of the^^ 
wdght 2-ethyl -1, 3^hexandiot 1 % of the wdght Peiitachlorophcaibl sodium 0.4 % of fte wd^ Ion ^change water ti. ^ 
Residue Notes: Black pigment dispersion-liquid 4 carbon black Mean particle diameter of 99nm 1 5 % of the wdght 5 4 
Styrene-acrylate-methaciylic-add diethanolainine salt copolymer 3 % of the wdght Ion exchange water/Residue \ 
[0275] Moreover, stiiiring mixing of the foilowing constibient was carried out, and the pr^eatnient liquid of a recorder 
material was produced, ahdlt adjusted by triefliandamine so tfiat pH might be set to 7. The \iscosity in this case was 
described in Table 4. 

[Pretreatment liquid 19 of a recorded material] 

The pdyethylendmine iriduction cationic resin which contains the above-nientioned general formula (1) as a structural 
unit (wdght ava:age molecular wdght 15000) 20 % of the weight Glycerol 50 % of the weight 1,6'hexanediol 1.5 % a 
the wdght SOFUTA Norian 120 (>ra>PON SHOKUBAI nonionic surface active agra^^ 1 % of the wdght 2^)yridine 
thiol-l-oxide sodium 5 % of the weight Ion exchange water Residue [0276] In order to prepare an example 29 
recording-ink constituent, after carrying out mixed Erring of the ingredient by the following receding ink formula, 
1 0% water solution of lithixmi hydroxides adjusted^ and it consid^ed as recording ink so that pH inight be s^ to 9. 
Then, 0. 1 micrometers of avmge apertures and black recording ink filtered wift the membrane filter of 0.8 
micrometers of average apertures, and color rekx)rd]ng ink obtdned the recording 

[0277] ' . • .. 

[Yellow recording ink 9] 

C. The I add ydlow 23 1 % of the weight G.L direct ydlow 86 1 % of the weight Glycerol 5 % of the wdght 
Triethylene glycol 15 % of the wdght SOFUTA Noriari 120 (NIPPON SHOKUBAI nonionic surface active agent) 1 ^/ 
of Ae weight Diethylene-^glycol monobutyl ether? % of the. weight 2rp^^ 
wdght Ion dcchange watar Readue [0278] 
[Magenta recording ink 9] 

C. The I. reactive red 180 2 % of the weight C.I. add red 52 1 % of the wdght Glycerol 5 % of the wdght Triethylene 
glycol 15 %ofthe weight SOFUTA Norian 120 (NIPPON SHOKUBAI nonionic surface active agent) 1 %ofthe 
wdght Diethylene-glycol monobutyl ether J % of the wdght 2vpyridine thioH-oxide sodium 0.4 % of the wdght Ion 
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exchange water Residue [0279] 
[Cyanogenr recording ink 9] 

C . The I. acid blue 249 2 % of the weight CI reactive Wue 7 1 % of the weight Glycerol 5 % of the weight Triethylenc 
glycol 1 5 % of the weight SOFUTA Nprian 120 (NIPPON SHOKUB AI nonionic surface active agent) 1 % of the 
weight Diethylene-glycol monobutyl ether 3 % of the weight 2-pyridine thipl-l-oxide sodium 0.4 % of the weight Ion 
exchange water Residue [0280] 
[Black recording ink 9] 

Anion system surface-active-agent distributed carbon black (♦**♦ coloring matter company make) 
The mean particle diameter of 1 lOnm 5 % of the wdght Glycerol 5 % of the weight Diethylene glycol 15 % of the 
weight Poiyoxycthylene (3) tridecyl ether sodium acetate (Anionic surface active agent) I % of the weigiht 2-ethyl -I, 
3-hexandiol 2 % of the weight 2-pyridine thiol-l-oxide sodium 0.4 % of the weight Ion exchange water Residue ifr28i; 
Moreover, stirring mixing of the following constituent was carried outi and the pretreatmeht liquid of a recorded- 
material was produced, and it adjusted by triethanolamine so that pH might be set to 7. The viscosity in this case was 
described in Table 4. 

(Pretreatment liquid 20 of a recorded material] 

The polyethyleneimine inductira cationic resin which contains the above-mentioned general formula (2) as a structural, 
unit (weight average molecular weight 15000) 30 % of the wdght Glycerol 25 % of the weight Diethylene glycol 25 %. 
of the weight 2-pyrrplidone 1 0 % of the weight (the Asahi electrification company make ) ADEKA Pluronic L3 1 
[ cdiyleneoxide-] Propylene oxide system nonionic surface active agent 1 % of the weight Sodium sorbate 1 % of the 
wei^t Ion exchange water Residue [0282] In order to prepare an example 30 recording-ink constituent, after carrying 
out mixed stirring of the ingredient by the following recording ink formula, 10% water solution of lithium hydroxides . 
adjusted, and it considered as recording ink so that pH might be set to 9. Then, 0. 1 micrometers of average ^)ertures. / 
and black recording ink filtered vnih the membrane filter of 0.8 niicrometers of average apertures, arid color recording 
ink obtained the recording ink constituoit. 
[0283] 

[Yellow recording ink 10] 

C. the I. acid yellow 23 1 % of the weight Projet Fast Yellow? (product made fix)m ABISHA) 1.% of the wdght: v . 
Glycerol 5 % of the wdght Diethylene glycol 1 5 % of the weight Polyoxy ethylene (3)- tridecyl edier sodium acetate ^ 
(anionic surface active agent) 2 % of the weight Sodium sorbate 0.4 % of the weight Ion exchange water Residue- . 
[0284] • • \ ... . , . v. , 

[Magenta recording iiik 10] 

C. the 1. acid red 52 1 % of the weight Proj et FastMagenta2 (product made fi-om ABISHA) 1 %,of the^veight . 
Glycerol 5 % of the weight Diethylene glycol 15 % of the weight Polyoxyethylene (3) tridecyl ether sodium 
(anionic surface active agent) 2 %'df the weight Sodium sorbate 0.4 % of the weight Ion exchange watia' ijeiidue 
[0285] 

[Cyanogen recording mk 10] 

C. The I. acid blue 9 1 % of the wdght Projet Fast eyan2 (product made from ABISHA) 1 % of the weight Qyceipl 5 
% of Ae weight Diethylene glycol 15 % of the wdght Pdyoxyethylene (3) tridecyl ether sodium acetate (anionic 
surface active agent) 2 % of the wdght Sodiuni sorbate 0.4 % of the wdght Ion exchange water Residue [0286] 
[Black recording ink 10] 

Sulfonic group joint mold carbon black disperaon liquid The mean partide diameter of I22nm 5 % of the wdght 
Glycerol 5 % of the wdght Diethylene glycol 15 % of the wdght Polyoxyethylene (3) tridecyl etfier sodium acetate , 
(anionic surface active agent) 2 % of Ae wdght Sodium sorbate 0.4 % of the wdght Ion exchange water Reddue 
[0287] Moreover^ stirring mixing of the following constituent was cainied out, and the pretreatment liquid of a recordec 
material was produced, and it adjusted by triethanolamine so that pH might be set to 7. The viscosity in this case was 
described in Table 4. 

[Pretreatment liquid 21 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (wdght average rhol^ar wdght 15000) 50 % of the wjeight Glycero^^ TriethylenegiycoMO ?c 

of the weight 2-pyiTdlidone 10 % of ffie wd^t Sodium dehydroacetate 04 % of the wdght Ion exchange water 
Residue [0288] In order to prepare an example 31 recordiiig-ink constituent, after carrying out mixed stirring of the 
ingredient by the following recording ink formula 10% water sdution of litiiium hydroxides adjusted, and it 
considered as recording ink so tfiat pH might be set to 9. Then, 0.1 micrometers of average apertures and black 
recording ink filtered with the membrane filter of 0.8 micrometers of averse apertures, and color recording ink 
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obtained the reccMiding ink constituoit. 
[0289J - • 

[Ydlow recording ink 1 1] 

C. The 1. acid yellow 23 1 % of the weight C.I. direct yellow 142 1 % of the weight Glycerol 5 % of the weiglit 
Diethylene glycol 1 5 % of the wdght Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 
1 % of the weight 2-ethyl -1, 3-hexandiol 1 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4-% of 
the weight ion exchange water Residue [0290] 
[Magenta recording ink 11] ; 

C. The I. add red 254 2 % bf the wei^t Glycerol 5 % of the weight Diethylene glycol 15 % of the wdght . 
Polyoxyethylene (3) tridecyl ether sodium acetate (Anionic surface active agent) 1 % of the weight 2-ethyI -1, 1 % of 
the weight of 3-hexandiol SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight Ion exchange water 
Residue [0291] . • .. 

[Cyanogen recording Ink 11] ' 

C. The I. add blue 249 2 % of the weight C.I. direct blue 199 1 % of the weight Glycerol 5 % of the wdght Diethylene 
glycol 15 % of the wdght Polyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active agoit) 1 % of the 
wdght 2-ethyl -1, 3-hexandiol 1 % of the wdght SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight 
Ion exchange water Residue [0292] 
[Black recording ink 1 1 ] 

Carboxyl group joint mold carbon black dispersion liquid The mean particle diameter of 128nm 5 % of die wdght 
Glycerol 5 % of tiie wdght Diethylene glycol 15 % of the wdght Pdyoxyethylene (3) tridecyl ether sodium acetate 
(Anionic surface active agent) 1 % of tiie wdght 2-etiiyl -1, 3-hexandioI 2 % of die wdght SAMPAKKU AP (San-Ai 
Oil antifungal j^ent) 0.4 % of the wdght Ion exchange water Residue [0293] Moreover, stirring mixing of the • >- 
following constituent was carried out, and the pretreattnent liquid of a recorded material was producedjandit adjusted^-- 
bytriethanolaminesothat^timi^rt^e^etio^jrheviscoa • 
[Pretieatment liquid 22 ofa recorded material] . * 

The polyefliylendmine induction cationic rean which contains tiie above-mentioned general' formula (2) a? a.stiucturaW. 
unit (wdght average molecular wdght 10000) 30 % of tiie wdght Glycerol 10 %.of the wdghtSAMPAKKtiP AP: (Sanr^. 
Ai Oil antifungal agent) 0.4 % of tiie wdght Cation G-:5a (Nfitsiihiro formation shrine alkyi dimetiiylbenzyi ammoniurt: «f 
chloride cationic surfece active agent) i % of tiie weigjit Ion exchah^. water Residue [0294] In order to preparean ,. 
example 32 recording<-inH constituent,^ after canying'outnuxed stirring of die ingredient by tiie following rw»rdiriganIc.Ji 
formula, 10% water solution of litfiium hydroxides adjusted, and it considered as recording ink so that pH might be set ii. 
to 9. Then, 0. 1 micrometers of avoage apertures and black recording ink filtered with die membrane filter Of 0.8 • 
nucrometers of average apertures, and c(4orrd»rdng ink obtained the recording i^^^ ■ \ » 

[0295] '-i-*-: • . . 

[Yellow recording ink 12] 

C. The I. add ydlow 13 1 % of tfie wdght CI. direct ydlow 86 1 % of tiie wdght Glycerol 10 % of die wdght 
Polyoxyetfqriene (3) tridecyl etiier sodium acetate (anionic surface active agent) i % of the wd^t 2-etiiyI -1, 3^ 
hexandid I % of tiie wdght 2-pyiTolidone 2 % of die wdght SAMPAKKU AP (San-Ai Oil antifimgal agent) 0.4 % of 
tiie wdght Ion exchange water Residue [02%] 
[Magmta recording ink 12] 

. C.TheLreactiveredl802%ofdiewdghtCI.addrcd521%6ftiiewdghtGlycerol 10%oftiiewdght 
Poiyoxyetiiylaie (3) tride<yl ether sodium acetate (Anionic surface active agent) 1 % of the wdght 2-etiiyl -1,3- 
hexandiol 1 % of tiie wdght 2-pyirolidone 2 % of die wdght SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of 
tiie wdght Ion exchange water Residue [0297] 
[Cyanogen recording ink 12] 

C. The I. add blue 249 2 %oftiie wdght C.I. reactive blue 7 1 % of die weight ciycerol 10% of die wdght 
Polyoxyetiiylene (3) trideqrl etiier sodium acetate (anionic surface active agent) 1 % of die wdght 2-etiiyl -1, 3- 
hexandiol 1 % of tiie wdght 2-pyrTolidone 2 % of tiie weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of 
- die weight Ion exchange water Residue [0298] . . _. . 1^ 

[Black recording inkl2j " " 

Giant-molecde dispersant distiibuted carbon black (great Nissei-ized compjiny make) 

The mean partide diameter of 1 18nm 5 % of die wdght Glycerol 10 % of the weight Polyoxyetiiylene (3) tridecyl edie 
sodium acetate (Anionic surface active agoit) 1 % of die wdg|it 2-ediyl -1, 3rhexandiol 1 % of tiie wdght 2- 
pyrrolidone 2 % of die wdght SAMPAKKU AP (San-Ai Oil antifungal ag^t) 0.4 % of tfie wdght Ion exchange water 
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Residue [0299] Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a 
rbcoided material was produced, and it adjusted by triethanolamine so that pH might be set to 7. The viscosity in this 
case was described in Table 4. 
[Pretreatment liquid 23 of a recorded material] 

The polyethyleneimine induction cationic resin which contains the above-mentioned general formula (2) as a structural 
unit (weight average molecular weight 10000) 50 % of the weight Glycerol 5 % of the weight Diethylcaie glycol 15 % 
of the weight Cation G-50(Mitsuhin) formation shrine alkyl dimethylbenzyl ammonium chloride cationic surface active 
agent) 1 % of the weight Sodium dehydroacetate 0.4 % of the weight 2-pyrrolidone Residue [0300] After carrying out 
mixed stirring by the e5cample 33 following recording ink formula, 10% water solution of lithium hydroxides adjusted, 
and it considered as recording ink so that pH might be set to 9. Then, for 0. 1 micrometers of average apertures^ and 
black recording ink, color recording ink is [0301] which filtered with the membrane filter of 0.8 niicrometm of 
average apertures, and obtained the recording ink constituent. . 
[Yellow recording ink. 13] 

C. The 1. add yellow 23 1 % of the weight CI direct yellow 86 1 % of the weight Glycerol 5 % of the wdght 1,5- 
pentanediol 15 % of the weight Poiyoxyethylene (3) tridecyl ether sodiimi acetate (anionic surface active agent) i % of 
the weight Sodium dehydroacetate 0.4 % of the weight Ion exchange water Residue [0302] 
[Magenta recording ink 13] 

C The I. reactive red 180 2 %ofthe weight C.I. add red 52 1% of the weight Glycerol 5% of the w 

pentanediol 15 % of the weight Poiyoxyethylene (3) tridecyl ether sodiuna acetate (anionic surface active agent) 1 % of 

the wdght Sodium dehydroacetate 0.4 % of the wdght Ion cpcchange water R^^ 

[Cyanogen recording ink 13] C.I. add blue 249 2 % of tfie wdght CI. reactive blue 7 1 % of the weight Glycerol 5 % 
of the weight l,5-pentanedi6l 15 % of the iveight Poiyoxyethylene (3) tridiecyl ether sodium acetate (anitmic surf ace v> 
active agent) 1 % of the wdght Sodium dehydroacetate a.4 % of the weight Iot exdiange water Residue [0304] 
[Black recording ink 13] . • , . i 

Anionic microencapsulatioh carbon black (Dainippon Ink m^^ ; 
The mean particle diameter of 125nm 5 % of the wdght Glycerol 5 % of the wdght 1,5-pentanediol 15 % of the weigh'4 
Poiyoxyethylene (3) tridecyl ether sodium acetate (anionic surface active ageiit) 1 ^iildT-^e wdgbtfSodium* . :^rf^\ -i: 
dehydroacetate 0.4 % of the weight Ion exchange water Residue [0305] Moreover^stirring mixing of the following >: 
constituent was carried oiit, and the pretreatment liquid of a recoided materid<w^ and it adjusted^by* < r A' 

triethanolamine so tha t pH might be set to 7. Th e viscosity in this'case waS'described in >Table/4>.> • : . . . - /i i -(-^.-.r - 
[Pretreatment liquid 24lpf a recorded material] 

The polyethyleiidmine induction cationic resin which contains the abbv^-rneiitioned general formula (2) as a structural * 
unit (wdght average molecular wdght 30000) 20% of the wdgl^^^ 10 %ofthe weight SAMPAIOKUAP (San- 

Ai Oil antifungal agent) the 0.4 % of the wd^t cation G-SO (Nfitsiihiro - formation - shrine alkyl dimethylbenzyl 
ammonium) chloride cationic surface active agent 2 % of the weight Ion exchange water Residue [0306] The ink jet 
printer vAdch has the following recording head which filled up the above-nientioned recording ink with the coating 
wdght which used the equipment of drawing 1 and indicated the pretreatment liquid of a recorded material to Table 4 
bdow about the recording ink of the 26 to sample 33 above-mentioned publication and the pretreatment liquid of a 
recorded mat^al after giving a my paper (NBS Ricoh Co., Ltd. make) performed The used recording head is 
equipped with the head which used the PZT piezodectric device as a driving source, and the heater to which film 
boiling of the recording ink is carried out, and is three kinds of the head using this as a driving source, and the head 
using electrostatic force as a driving source. The image using each recording head was synthetically evaluated for 
every following iteni, and the obtained result was described in Table 4. . 

[0307] 1) printing of the solid image of image concentration black recording ink - carrying out ~ the concentration of 
after desiccation and the solid image of black recording ink - a reflective mold color - a spectrum - it measured with, 
die colorimetiy concentration meter (product made firom X-Rite). O, and 1 .2-1 .44 took as O, and 1.45 or more took lest 
than l.2forx. 

[0308] 2) When a Magenta, cyanogen, and the p.5mm line drawing image of black were formed in the solid image of. . 

yellow, respectively and the recording ink of a different color adjoined aj^lpr^^ bjpt record medium,,.. 

geriefatiiig of a color boundary blot spread and started was observed by viewing. Genmi&ng of a color boundary blot 
was observed also about the case whore cyanogen, yellow, and the 0.5mm line drawing image of black are formed, 
respectively in the solid image of the case where a Magenta, yellow, and the P.5nim line drawing image of black are 
similariy formed in the solid image of cyanogen, respectively, and a Magenta. Generating of a color botindary blot can 
hardly check visually, but if practically satisfactory at all, in the case of the level from which generating of a color 
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boundary blot may pose a problem depending on operating conditions, such as a ♦*♦* and a small alphabetic character, 
a little by 0 and viewing, there is generating of a color boundaiy blot by *♦ and viewing, and in the case of the level 
from which antidpated use also poses a problem, it was made into x. 

[0309] 3) Form a Magenta, cyanogen, yellow, and the 0.5mm line drawing image of black in a feather ring record 
medium, respectively. Although it can check when the case where it is hardly accepted even if generating of the blot b> 
the form where wood fiber called a feather ring was met observes with a magnifier 10 times is observed with O and a 
10 time magnifier With the level which cannot be checked visually, when practically satisfactory, it could check by O 
and viewing, and in the case of the level which poses a problem, it was made into x. 

[0310] 4) Printing of color tone red. Green, blue, yellow, a Magenta^ and a cyanogen color was performed, and the 
color tone was visually judged to ten persons after desiccation, and when it was the color tone which will apply O and 
the case of being permissible to 0 and clearness if it is a clear color tcme, it considered as x. 

[031 1] 5) a strike-through record medium - a reflective mold color - a spectrum ~ the solid image was formed so that 
the concentration in each record liquid color measured with the colorimetry densimeter (product made from X-Rite) 
might be set to i.O. Carried out visual observation from the rear face, and the coloring agent of a solid image has 
escaped from this image to the rear face. In the case of the level which CMinot be used for double-sided printing, the 
coloring agent of x and a solid image has not faUen out up to the rear face, but When the boundary of a solid image and 
a white part uses it for double-sided printiiig by and odiers and it is inconvmient, **, In the case of the level which 
is convenient even if the boundary of a solid image and a white part uses almost for double-sided printing indefinitely, 
even if the boundary of O, a solid image, and a white part was completely indefinite and used it for double-sided 
printing, vAien convenient, it judged as O. 

[03 12] 6) In the case of the level to which a probl^ is given to O and a quality of printed character in the case of the 
level which does not give a problem to a quality of printed character, it was made into x, although there was generating^ 
of O and a some when the solid image of curl and cock ring black recording ink was printed and generatihg of curl and > 
a cock ring was hardly accepted. / 

[03 13] 7) After the solid image formed in the waterproof record medium with each color recording ink is immersed in r . 
30-degree C ion exchange water for 60 seconds, push a filter paper by the pressure of 0.1 kg/cm. When a coloring ageri^^ J 
did not imprint in a filter paper and a blot of an image.did riot have it, either, 0 and acotoring agent imprintedin the: \.; 
filter paper a litde, but when there was nothing, O and a coloring agent imprinted the blot of an image in the filter 
paper, and ^en it had also generated the blot of an image, it was taken as X. ^r,;r^.:^:- 
[0314] Next, about the pretreatm^ liquid of the recordedonateiial of the 26 to example 33 aboye-mentipned^::: .t-. 
publication, it set in the equipment of drawing 1 and the following trial was performed. 

[0315] 8) Setting the pretreatment liquid of the shelf-life recorded material of the pretreatment liquid of a recorded f w 
rnaterial in the equipment of drawing 1 , it was left for 60 d^ees C and 30 days, and when it could be used 
satisfactory after that and there were O and a problem, it considered a^^^ 

[03 1 6] except for not using the pretreatment liquid of example of comparison 29 recorded material — an example 26 — 
the same - carrying out 1- S and 7 were examined. 

[03 17] except for not using the pretreatment liquid of example of comparisra 30 recorded material an example 27— 
the same — carrying out — 1- 5 and 7 were examined. 

[0318] except for not using the pretreatment liquid of ^cample of comparison 31 recorded material - an example 28 rr- 
the same - carrying out - 1- 5 and 7 were examined. 

[03 19] except for not uang the pretreatment liquid of example of comparison 32 recorded material - an example 29 — 
die same - carrying out - 1- S and 7 were examined. 

[0320] except for not uang the pr^atment liquid of example of comparison 33 recorded material -* an example 30 — 
die same - carrying out - 1- 5 and 7 were examined, 

[0321] except for not using the pretreatment liquid of example of comparison 34 recorded material - an example 31 — 
the same - carrying out — 1^ 5 and 7 were examined. 

[0322] except for not using the pretreatment liquid of example of comparison 35 recorded material -- an example 32 
the same - carrying out - 1 - 5 and 7 were examined. ^ 
[0323] except for not using the pretreatment liquid of example of cprnparispn 36 recorded material - an example.33 - . . 
the same - carrying out - i- 5 and 7 were examined. 

[0324] After filling up the recording head using the PZT piezoelectric device as a driving source with the pretreatment 
liquid 22 of the recorded material used in the example of comparison 37 example 31 and injecting it to a recorded 
material, the same recording head which prepared die recording ink of each color of an example 3 1 apart from 
pretreatment liquid was filled up, respectively, it injected to the recorded material, and 1-8 were examined. The 
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pretreatment liquid of a recorded material was injected into the part of the recorded material with which the recording 
ifik of eich color is injected. However, the regurgitation of the recording head filled up with pretreatment liquid was 
not carried out 

[0325] Instead of the pretreatment liquid 22 of the recorded material used in the example 37 of example of comparison 

38 comparison, 1-8 were examined like the example 37 of a comparison except having used the pretreatment liquid 25 
of a recorded material. The viscosity of this liqmd was descri 

[Pretreatment liquid 25 of a recorded material] 

Cationic resin (wdght average molecular weight 10000) 2 % of the weight Glycerol 10 % of the weight SAMPAKKU 
AP (San-Ai Oil antifungal ag«it) the 0.4 % of the weight cation G-50 (Mitsuhiro - formation shrine alkyi 
dimethylbetayl ammonium) Chloride Catiohic surface active agent 1 % of the weight Ion exchange wat^ The 
regurgitation of the recording head filled up with pretreatment liquid was not carried out like the example 37 of a . 
residue comparison. 

[0326] Instead of the pretreatment liquid 25 of the recorded material used in the exanaple 37 of example of comparison 

39 comparison, 1-8 were examined like the example 37 of a comparison except having used the pr^eaiment liquid 26 
of a recorded material. The viscosity of this liquid was described in Table 4. 

[Pretreatment liqiud 26 of a recorded material] 

Cationic resin (weight average molecular weight 10000) 1 % of die w^ght Glycerx)! 10 % of the wdght SAMPAKKU 
AP (Sati-Ai Oil antifungal agent) the 0.4 % of the weight cation G-50 (Mitsuhiro - fonnation - shrine alkyl 
dimethylbenzyl ammonium) Chloride Cationic surface active agent 1 % of the weight Ion exchange water Resichie 
[0327] Example 34 - example 43 example Above-mentioned 1 -above-meiitioned 7 were examined to the following 
record medium using each recording ink of a publication, and the pretreatment liquid of a recorded material. The test 
result was described in Table 4. 

Example 34: Xerox Corp. niake; Xerox paper R (whenever [size] 8s, 20s of air pe^ . 

Example 35: AUSTRALIAN The product made from PAPER (Australia); REFLEX (whenever [ size] 25s, 4s of air S 

permeability) t. 

Example 36: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 90K (S v^Aenever [ size ] 60 air.penneability 68v-^^ 

Example37: Canon company make J* Bfonn(S whenever [ size,] 2^^ ' N : v : J , V :^ 

Example 38: ^JBS Ricoh Co., Ltd. make; NBS facsimile-posting form 45K (S wheneva: [ size ] ll.air4)eimeabiU^^^^ 

Escample 39: ; by Honshu Paper Co., Ltd., and ♦*♦*♦* (S whenever [ size ] 12 air permeability 2M§) ' ■\ \ *;i 

Example 40: Ricoh Co., Ltd. make; ****PPC form type S (S whenever! s . v5 

Example 41: Xerox Coq). make ;P.Paper(S whenever [size] 24 ai^ 19 S) 

Example 42: Xerox Corp. make; mlUti-ace (S whenever [ 

Example 43: Xerox Corp. make; Xerox 4024 paper (S whenever T size ] 32 air permeability 21 S) 
[Table.4] j / / 
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[0328] Each recording ink of yellow, a Magenta, cyanogen, and black was adjusted like exaniple 44 exaahple 26: . 
Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a recorded 
material was produced, and it adjusted by triethanolanune so that pH might be set to 7.. The visco$ity in this case was 
described in Table 5. . ... 

Pretreatment liquid 27 of a recorded materid] ^ i • . . . . . : . r 

Cello pole YM-500 (dicyandiamide resin by Sanyo Chemical liidusin .^^ 
8 % of the weight Qycerol 40 % of the weight Ethylene glycol 40 % of the weight ThesUjfattont of the above^^ 
mentioned general formula (6) 1 % of the weight Sodium benzoate (antifungal agerit)- 1 % of tfae^wdghtlon excha^ 
water Residue [0329] Each recording ink of yellow, a Magenta, cyanogen, and black was adjusted like example 45 
example 27. Moreover, stirring mixing of the following constituent was carried out, and the pretreatment Uquid of a 
■ recorded material was produced, and it adjusted by triethanoiamine so that pH might be set ito 7. The visidsity in this 
case was described in Table s. --^ 'f> 

[Pretreatment liquid 28 of a recorded material] ~ 
. Cdlo pole YM-600 (dicymdianude resin by Sanyo Che^ 

70 % of the w^ght Oycerol 10 % of the weight 1 ,5-p«itanediol 1 0 % of the weijght the surfectarit of the above- 
mentioned general formula (6) 1 % of the weight Pentadilbrophenol sodiuni (antifimgal agent) 0. 1 % of die weight Ion 
exchange water Residue [0330] Each recording ink of ydlow^ a Magenta; cyanogen, and black was adjusted like 
example 46 example 28. Moreover^ stirring mixing of Ae following constituait was carried out, and theptetreatment 
liquid of a recorded material was produced, and it adjusted by triethanoiamine so that pH might be set to 7. The 
viscosity in this case was described in Table 5. 
[Pretreatment liquid 29 of a recorded material] 

SAlSnFIKKUSU 70 (dicyandiamide resin by Sanyo Chemical Industries, Ltd.) 

20 % of the weight Glycerol 50 % of the wdght l,6^hexanedipl 1.5 % of the weight The surfactant of the above- 
mentidned gwieral formula (6) 1 % of the weight 2rpyridine tfaioM -oxide sodium (antifungal agent) 5 % of the weight 
Ion exchange water Residue [0331] Each recording ink of yellow, a Magaita, cyanogen, and black was adjusted like 
example 47 example 29. Moreover, stirring mixing of the following constituent was carried^ out, and the pretreatment 

liquid of a recorded material was produced; and it adjusted by triethanoiamine so that pH might be set,tQ 7^ The \ 

viscosity in this case w^ " ■ 

[Pretreatment liquid 30 of a recorded material] 

Q105-H (Hymo Corp. dicyandiamide resin) 30 % of the weight Glycerol 25 % of the weight Diethylene glycol 25 % ol 
the weight 2-pyir6lidone 10 % of the weight Surface active agent of the above-mentioned general formula (7) 1 % of 
die weight Sodium sorbate (antifungal ag«t) 1 % of tiie weight Ion exchange water Residue [0332] Each recording ink 
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of yellow, a Magenta, eyanogen, and black was adjusted like example 48 example 30. Moreover, stirring mixing of the 
foUowi^ constituent was carried out, and the pretreatment liquid of a recorded material was prcxluced, and it adjusted 
by triethanolamine so that pH might be set to 7. The viscosity in this case was described in Table S. 
Ij^etreatmem liquid 31 of a recorded material] 

Cello pole YM-500 (dicyandiamide resin by Sanyo Chemical Industries, Ltd.) 

50 % of the weight Glycerol 20 % of the weight Triethylene glycol 10 % of Ae weight 2-pyrrolidone 10 % of the 
wieight The surfactant of the above-mentioned general formula (8) 1 % of the weight Sodium dehydroacetate 
(antifungal agent) 0.4 % of the wieight ion exchange water Residue [0333] Each recording ink of yellow^ a Magenta, 
cyanogen, and black was adjusted like example 49 example 31. Moreover, stirring mixing of the following constituent 
was carried out, and the pretreatment liquid of a recorded material was produced, and it adjusted by triethdnolamine so 
that pH might be set to 7. The viscosity in this case was described in Ts^ble 5. 
(Pretreatment liquid 32 of a recorded material] 
Cello pole YM-600 (dicyandiamide resin by Sanyo Chenii 

30 % of the weight Glycerol 10 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of Ae weight - 
Surfactant of the above-mentioned general formula (9) 1 % of the weight Ion exchange water Residue [0334] Each 
recording ink of yellow, a Magenta, cyanogen, and black was adjusted like eixample 50 example 32, Moreover, stirring 
mixing of the following constituent was carried out, and the pretreatment liquid of a recorded matierial was proNduced, 
and it adjusted by triethanolamine so that pH might be set to 7. The viscosity in this case was described in Table 5/ 
[Pretreatment liquid 33 of a recorded material] 
SANFKKUSU 70 (dicyandiamide resin by Smiyo Chraiical Ihdu^^ 

50 % of the weight Glycerol 5 % of the weight Diethylene glycol 1 5 % of die wdght The surfactant of ihe above- 
mentioned general formula (10) 1 % of the weight Sodium dehydroacetate (antifungal ageiit) 0.4 % of the weight 2- \ 
pyrrolidoneResidue [0335] Eadi recording ink of yellow, a Magenta, cyanogen, and black was adjust^ like example 

51 example 33. Moreover, stirring mixing of the following constituent was carried out, and the pretreatment liquid of a * 
recorded material was produced, and it adjusted by triethanolamine so that pH might be set to 7. the viscc^ity in this . 
case was described in Table 5. 

iPretreatment liquid 34 of a recorded material] / • " 

Q105^H (Hymo Corp. dicyandiamide resin) 20 % of the weight Glycerol 10. % of the.weigjit SAMPAICKU A^^ 
Oil antifim^ agent) 0.4 % of the weight Surfactant otthe above-mentioned general formula (1 1) 2 % of the weight ; f > 
Ion exchange ivater Residuie [0336] Below^ 1-8 were evaluated- like examples 26r33 about the recording ink'^qf tiie 44 tiv 
example 5 1 above-mentioned publication, and the pretreatment liquid of a recorded material, and the obtained re^t v 
was described in Table 5. 

[0337] except for not using the pretreatment liquid of example of comparison 40 recorded material 
the same - carrying out - 1 - 5 and 7 were examined. 

[0338] except for not using the pretreatment liqiiid of example of comparison 41 recorded material 
fte same ^ canying out 1- 5 and 7 were exsunine^ 

[0339] except for not using die pr^reatment liquid of example of comparison.42 recorded material 
die same - carrying out - 1- 5 and 7 were exam'med. 

[0340] except for not using the pretreatment liquid of example of comparison 43 recorded material 
ibe same - carrying out - 1- 5 and 7 were examined. , 

[0341] except for not using the pretreatment liquid of example of comparison 44 recorded material 
the same - carrying out - 1- 5 and 7 were examined. 

[0342] excq>t for not using the pretreatment liquid of example of comparison 45 recorded material 
the same - carrying out - 1- 5 and 7 were examined. 

[0343] excq>t for not using the pretreatment liquid of example of comparison 46 recorded material 
idle same - carrying out ^ 1- 5 and 7 w^e examined. 

[0344] except for not using the pretreatment liquid of example of comparisori 47 recorded material 
die same carrying out ~ 1- 5 and 7 were examined. 
[p345] After filling up the re^ PZT piezodectric ^eYi^ a. driving source with tfie.pretreatmerit . 

liquid 32 of the recorded material used in die ^cample of comparison 48 example 49 and injecting it to a recorded 
material, the sanie recording head vMch prepared Ae recording ink of each color of an example 49 apart from 
pretreatment liquid was filled up, respectively, it injected to the recorded material, and 1-8 were examined; The 
pretreatnient liquid of a recorded material was injected into the part of the recorded material with which die recording 
ink of each color is injected. However, die regurgitation of die recording head filled up with pretreatment liquid was 
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^ ah'exaniple 44 ^ 
an example 45 

— an raample 46 

— an example 47 — 
^ an example 48 — 
-an example 49 — 

— an example .50 — 
-an example 51 — 



not carried out 

f0346] &stead of the pretreatment liquid 32 of the recorded material used in the example 48 of example of comparison 

49 comparison, 1-8 were examined like the example 48 of a comparison except having used the pretreatment liquid 35 
of a recorded material . the viscosity of this liquid was described in Table 5. . 

[Pretreatment liquid 35 of a recorded material] 

Cello pole YM-500 (dicyandiamide resin by Sanyo Chemical Industries, Ltd.) 

2 % of the weight Glycerol 10 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight 
The surfactant of the above-mentioned generd formula (6) 1 % of the weight Ion exchange water The regurgitation of 
the recording head filled up with pretreatment liquid was not carried out like the example 48 of a residue comparison. 
[0347] Instead of the pretreatment liquid 32 of the recorded material used in the example 48 of example of comparison 

50 comparison, 1 -8 were examined like the example 48 of a comparison except having used the pretreatment liquid 36 
of a recorded material The viscosity of this liquid was described in Table 5. 

[Pretreatment liquid 36 of a recorded material] 

SANFKKUSU 70 (di(qrandiamide resan by Sanyo Chemical Industries, Ltd.) 

1 % of the wdght Glycerol 10 % of the weight SAMPAKKU AP (San-Ai Oil antifungal agent) 0.4 % of the weight 
Surfactant of the above-mentioned general formula (7) 1 % of the weight Ion exchange water Residue [0348] Above- 
mentioned 1 -above-mentioned 7 were examined to the following record medium using each recording iidc of ia' 
publication, and the pretreatment liquid of a recorded material in the example SZ «ample 61 example 49. The test 
result was described in Table 5. 

Example 52: Xerox Corp. make; Xerox paper R (whenever [ size ], 8s» 20s of air permeability) 

Example 53: AUSTRALIAN The product made from.PAPER (Austealia); REFLEX (whenever [ size ] 25 s, 4s of air r 

permeability) 

Example 54: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 90K (whenever [ size J 60s;^68s of air . - 
permeability) 

Example 55: Canon company make ;PB form (whenever [size J 2ls^ ^ 
Example 56: NBS Ricoh Co., Ltd. make; NBS facsimile-posting form 45K (whenever [ size J lis, 45s of air 4. ^ 
permeability) , ... . .^^^ . v. . .^^ 

Example 57: ; by Honshu Paper Co., Ltd.,.and *»*'^*^ (whenever 0-size]: 12s, 2is of air permeability) ' - . 

Example 58: Ricoh Co., Ltd. make; *♦♦♦ PPC form type S (whenever [ size ] 22^ 13s.of air^peTineabili^^^ . -rr^vgj 
Example 59: Xerox Corp. make ;P Paper (whenever [ size ] 24s, 19s of air permeability) -r^ « v. ;. *' , ,? r<^: 

Example 60: Xerox (>rp. make; n^ulti-ace (\y*enever [ size ] 2 r : ' v 

Example 61: Xctox Corp. make; Xerox 4024 paper (whenever [ size 1 32s, 21s of air permeability) . . >u > 

[0349] . : . 
[Table 5] --r .^"^ 
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[Eflfect of the Invention] As mentioned above, the pretreatment liquid iised by the. iniage recording dippjtiok^^ this t 
invention as explained Since hyperviscous pretreatment liquid is given to a recorded material ratheir than me Ii^^ usec'| 
in order that the compound to which the solubility of recording ink and dispersibility are made to fall may contain in^ )^ 
high concentration, can breathe out conventional liquid and may give in totals As compared with the approach of givin|!?5 
conveiktional pretreatment liquid, by the Inkjet record approach, the effectiveness of preventing the strike^throug|h of ai 
color boundary blot, a feather ring,, and rec(»rding ink is large, and image concentration and a color tone improve; »nce 
liquid is hyperviscosity especially - pretreatment liquid — the interior of recorded materials, such as a f^Iar paper, - 
since until osmosis is not carried out deeply but it remains near the front face of a recorded niaterial, as compared with 
Ae approach of breathing oiit conventioiial liquid and giving in total, the effecdveiiess of the above-^menlioned image 
upgrading is acquired, and since there are few amounts of liquid grants, it is hard to produce the cock ring of a recordec 
material, also when there are few amoimts of grants of the pretreatment liquid pa* unit area, Furthermore, by using 
anionic recording ink and the pretreatment liquid of catibnic this invention, the strike-through prevention efiectiveness 
of recording ink can iiicrease, and image quality can be raised more. Thus, if the iniage recording approach of this 
invention and pretreatment liquid are used, d(Md)le-sided printing good with a regular paper will be attained: Moreover, 
since grant means, such as a roller, can give a recorded mat^al, equipment can be simple and the pretreatment liquid 
of this invention can be manufactured cheaply. With it, with such a grant means, the amount of grants of pretreatment 
liquid is made few, and a running cost can be reduced, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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